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PROCEEDINGS 


OF 


THE CROYDON MICROSCOPICAL AND 
NATURAL HISTORY CLUB. 


1900-1901. 


Chirtp-first Annual Muecting, 
Held at the Public Hall, Croydon, January 15th, 1901. 


Wm. Wauirtaxer, B.A., F.R.S., P.G.S., in the chair. 


The Statement of the Accounts for 1900 was approved. 

The President announced that the following gentlemen had 
been nominated as Officers of the Club for the ensuing year, 
and there being no other nominations they were duly elected :— 


President.—Jas. Eres, Jun., F.L.8. 

Vice- Presidents.—Joun Berney, F.R.M.S.; Henry §S. Haron, 
M.A., F. R. Met. Soc.; Henry T. Mennety, F.L.S.; Henry 
G. Tuomeson, M.D., J.P.; Epwarp Lovett; H. Franxuin 
Parsons, M.D., F.G.S.; W. Murron Houmes; J. M. 
Hosson, M.D., B.Se.; Wituram Warraxer, B.A., F.R.S., 
2:G.S. 

Hon. Curator of Museum.—N. F. Roparts, F.G.S. 

Hon. Lanternist.—J. H. Baupvocx, F.C.S8. 

Hon. Librarian.—Aurrep Roops. 

Hon. Treasurer.—F. J. Townenp. 

Council.— W. Bruck Bannerman, F.G.8.; J. Epmunp Cuarkx, 
B.A., B.Se., F.G.S.; Grorce Cxuince, F.G.8.; A. Firz- 
GERALD; R. F. Grunpy; A. J. Hoce; EK. Pierce; W. W. 
Torptey; J. Watson Sack. 


Hon. Secretary.—Gro. W. Moors, Bryndhurst, Dornton Road. 
; b 
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Anthropological Committee. —H. C. Cottyer, Beddington; J. 
M. Hosson, M.D., B.Sc., Morland Road; A. J. Hoge, 5, Cargreen 
Road, South Norwood; E. Lovett, West Burton, Outram Road; N.F. 
Rozarts, F.G.S., 28, Oliver Grove, South Norwood; J. WATSON SLACK, 
27, Birdhurst Road; H. G. THompson, M.D., 86, Lower Addiscombe 
Road; G. Cuincu, F.G.S. (Secretary), 22, Nicholson Road. 


Botanical Committee. — A. Bennett, F.L.S., 148, High Street; 
J. EpmuND CuaRk, B.A., B.Sc., F.G.S., Lile Garth, Ashburton Road; 
A. FITZGERALD, 93, Addiscombe Road; Miss Kiaassen (Secretary), 
Aberfeldy, Campden Road; H. T. MENNELL, F.L.S., Park Hill Rise; 
H. FrRanxkuin Parsons, M.D., F.G.S., Park Hill Rise; Mrs. Parsons, 
Park Hill Rise; C. E. Satmon, Clevelands, Wray Park, Reigate ; 
Ernest STRAKER, Wallington. 


Geological Committee.—W. Bruce BANNERMAN, F.G.S., Sydenham 
Road; G. J. H1InpE, Ph. D., F.R.S., F.G.S., Avondale’ Road; A. J. 
Hoge, 5, Cargreen Road, South Norwood; W. Murtron HoLmgss, 
Glenside, St. Peter’s Road; G. W. Moors, Bryndhurst, Dornton 
Road; H. FRANKLIN Parsons, M.D., F.G.S., Park Hill Rise; N. F. 
Roparts, F.G.S. (Secretary), 28, Oliver Grove, South Norwood; W. 
W. Toptey, 3, Marlborough Road ; THos. WALKER, C.E., Warrington 
Road; W. Wuitaker, B.A., F.R.S., F.G.S., Freda, Campden Road. 


Meteorological Committee. — F. CAMPBELL-BayarRD, LL.M., F.R. 
Met.Soc. (Secretary), Cotswold, Wallington; J. Epmunp Cuark, B.A,, 
B.Sce., F.G.S., Lile Garth, Ashburton Road; THos. Cusuine, F.R.A.S., 
Chepstow Road; Batpwin Latuam, C.E., Duppas House. 


Microscopical Committee. — Rev. R. K. Corser, 27, Park Hill 
Road; T. A. Duxss, M.B., B.Sc., 16, Wellesley Road; EH. Lovett, 
West Burton, Outram Road; W. Murton Houtmss, Glenside, St. 
Peter’s Road. 


Museum Committee.—J. M. Hopson, M.D., B.Sce., Morland Road ; 
E. Lovett, West Burton, Outram Road; H. T. Mennett, F.L.S., 
Park Hill Rise; H. FRranxiin Parsons, M.D., F.G.S., Park Hill 
Rise; N. F. Roparts, F.G.S. (Secretary), 23, Oliver Grove, South Nor- 
wood; F. THompson, Lynton, Haling Park Road; W. WHiTakeER, B.A., 
F.R.S., F.G.8., Freda, Campden Road. 


Photographic Committee. — J. H. Batpocx, F.C.S. (Lanternist 
and Recorder), Overdale, St. Leonard’s Road; H. D. Gowsr (Portfolio 
Secretary), 55, Benson Road; R. F. Grunpy, 112, Lower Addiscombe 
Road; E. Pierce (Secretary), Claremont, Balfour Road, South Nor- 
wood; A. Roops, 67, Thornhill Road; C. J. L. Russexy, 56, Coombe 
Road; A. J. WEIGHTMAN, Endsleigh, 11, Chepstow Road. 


Zoological Committee. — JoHN Berney, F.R.M.S., Chatsworth 
Road; C. H. Goopman, Bryn Cottage, Whyteleafe; W. Murton 
Homes, Glenside, St. Peter’s Road; W. SaviLLE Kent, F.L.S., F.Z.S., 
81, Elmwood Road; HE. A. Martin, F.G.S8., 28, Campbell Road; R. 
McLacutan, F.R.§., F.Z.8., 28, Clarendon Road, Lewisham. 
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PHILIP CROWLEY, ES@., F.L.S., F.Z.S., 


TREASURER OF THE ROYAL HORTICULTURAL SOCIETY, 
AND 
MASTER OF THE WORSHIPFUL COMPANY OF GARDENERS 


Proceedings. xlvil 


Mr. Mennell at the opening of the meeting said :— 

‘“‘T feel that our first duty, though a mournful one, to-night, 
is to refer to the great loss the Club has sustained since its last 
meeting in the death of our friend and colleague, Mr. Philip 
Crowley. 

‘Tt is the lot of us who are older to see our leaders dropping 
away one by one, and it is with some anxiety that we look for 
those who are ready to take their and our places. 

‘‘Mr. Crowley’s is a loss that it wiil be difficult to replace. 
To the personal qualifications, the knowledge, and the zeal 
which distinguished him, were added in his case all the material 
advantages of wealth and position, which enabled him to serve 
the Club so well. 

‘‘He was our President in the years 1881 and 1882, and, 

previously to that, for many years our Treasurer. Subsequently, 
and up to the time of his decease, he was one of our Vice- 
Presidents, and, until within the last year or two, he was rarely 
absent from our meetings. 
‘His superb collections, especially of Diurnal Lepidoptera, 
Birds, and their Nests and Kggs, were ever at the service of the 
Club, and it would be difficult to imagine a Soirée without the 
valuable and constantly varied contributions from his vast 
collections. 

““Many of our members will long remember the pleasant 
evenings spent at Waddon, when his treasures were freely 
opened to them, and on several occasions Mr. Crowley has 
obtained the services of eminent men, travellers, and naturalists, 
to lecture, on his invitation, to the members and their friends. 

‘7 think it is fitting that we should place on record our sense 
of the loss we have sustained, and respectfully tender to those 
nearest to him the expression of our sincere sympathy with 
them in their loss. 

‘*T beg to move that the Officers of the Club be instructed to 
carry this into effect.”’ 

This proposal, having been seconded, was most cordially 
adopted by the meeting. 

By the courtesy of the Royal Horticultural Society, through 
their Secretary, the Rev. W. Wilks, and the liberality of our 
new President, we are able to give to our members an admirable 
portrait of Mr. Crowley, prepared for the Transactions of the 
R. H. Soe. 

Mr. Crowley was the son of Mr. Abraham Crowley, of 
Alton, and was born on August 28th, 1837. Very early in life 
he displayed a strong love for Natural History, especially for 
Ornithology. 

He was for many years Treasurer of the Royal Horticultural 
Society, and Chairman of its Fruit and Vegetable Committee. 

b 2 


xlvin Proceedings. 


In both capacities his services to the Society have been of the 
greatest value. 

He was also at the time of his death Master, for a second 
term, of the Worshipful Company of Gardeners. 

His death took place after a brief illness on the 20th December, 
1900, in the 64th year of his age, and he was interred in the Church- 
yard at Shirley on the 24th December, his friend and colleague, 
the Rev. W. Wilks, the vicar, conducting the last sad offices. 

His valuable collections have been by his will placed at the 
disposal of the Natural History Museum, South Kensington, to 
select from them such specimens as they need to complete their 
Own series. 


The usual summary of the Proceedings and Meetings of the 
year has been prepared by the Editorial Committee, and follows 
the Address. 


Address of the President, 
Wa. WHITAKER, JBN Ol ta Slog. dhol Grapshe 


Some Hotes on Surrey Science. 


LapIEs AND GENTLEMEN, 


Last year I brought under your notice what had been done, 
outside our Club, for the Geology of our county in the past 
ten years. I have tried to carry on this work for other sciences, 
but need hardly say that the work soon proved to be too great, 
so that my notes had to be limited to one branch of natural 
science, besides my own special one. For valuable notes on 
other branches of Natural History, the ‘ Proceedings’ of the 
kindred Holmesdale Club and the ‘Surrey Magazine’ should 
be referred to by those who are studying the Natural History of 
the county. 

: METEOROLOGY. 


As our Club does regular systematic work in this subject, an 
account of some of the papers published elsewhere that refer to 
the Meteorology of the county may be the more acceptalle. I 
have therefore carefully gone through the ‘ Journal of the Royal 
Meteorological Society’ and the ‘ Proceedings’ of the Holmesdale 
Club, leaving those specially interested to look up other works. 
It is needless to refer to Symons’s ‘ British Rainfall,’ or to his 
‘ Meteorological Magazine.’ 


1890. 


W. Marriorr. Distribution of Thunderstorms over England 
and Wales, 1871-1887.* 


* Quart. Journ. Meteor. Soc., vol. xvi, p. 1. 


Proceedings. xlix 


It may be satisfactory to know that we are to the front. The 
division (the same as that of the Registrar-General) in which 
Surrey is placed has the greatest frequency (58°4), with the 
greatest number of summer thunderstorms (43°7), and the 
second greatest number of winter storms (14:7). 

C. Harpine. The Cold Period at the beginning of March.* 

On the 4th ‘“‘the greatest area of cold was situated over Kent 
and Surrey”; the minimum temperature recorded in Surrey 
being 5:4° at Beddington. 

A short abstract of a paper on the possibility of forecasting 
weather by means of monthly averages is based on ‘‘ averages 
for monthly mean temperature and rainfall for Croydon for 25 
years, and the ‘‘ forecasts have been published in the two best 
local papers,’’ with satisfaction to the author. 

Capt. J. P. Macnear. On the Action of Lightning during 
the 'Tlunderstorms of June 6th and 7th, 1889, at Cranleigh. + 

He tried to find out the cause of selection of particular trees, 
&e. On June 6th, the objects noted were mostly ‘‘in a line 
North-west and South-east, three miles in length,’ and the 
like was found to be the case on June 7th. The storm passed 
N.W. with a 8.E. wind. 

The oak was the most frequently struck tree; he thinks, not 
because they were more common, but because ‘“ the rouglhmess 
of the bark causes gaps of its continuity as aconductor.”’ Other 
trees were struck, ‘‘butit is said that the beech is never struck.’’ 

There are two kinds of injury to trees, the most common a 
score out of the bark of the trunk, out along a limb, and then to 
the outer twigs. ‘‘In these cases I imagine that the rain is 
falling, and streams of water are running down the sides of the 
tree, forming a conductor which becomes insufficient, at the time 
of discharge, to carry off all the electricity, and therefore becomes 
so suddenly converted into steam as to blow out the bark.” 

‘The other form is the shattering of the tree, which I imagine 
to occur when the electricity is insufficiently carried ‘off by the 
outer surface.” 

He concludes ‘‘that the causes of selection of objects struck 
appear too slight to be readily perceptible, or to enable one to 
say beforehand that such and such an object will probably be 
struck,’ and he asks observers to note the surrounding conditions 
of objects that are struck. 

W. H. Tynpatt gave a Report on the Meteorology of Redhill 
for 1887 and for 1888.{ 

T. P. Newman, in a paper on Fog, instanced the railway- 


* Quart. Journ. Meteor. Soc., vol. xvi, p. 152. 

+ Ibid., pp. 229-232. 

t Proc. Holmesdale Nat. Hist. Club for 1888-9, published 1890, pp. 1-5, 
37-40, | 
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cutting between Forest Hill and New Cross as a sheltered place 
in cold soil (clay), and therefore subject to fog, and noted a 
spring at Haslemere from which a mist rises during sharp frost, 
the temperature of the water being then much higher than that 
of the air.* 

1891. 


S. Rosrron noted remarkably low temperature at’ Beddington 
on November 28th, 1890—down to 2°8°, the thermometer on 
the snow as low as —8°. ‘‘The minimum must have been about 
5 p.m., the extreme cold lasting only a few minutes.’’} 


1892. 


F. J. Bropizr. On the Prevalence of Fog in London . 
1871 to 1890.+ 

B. Latnam. Evaporation and Condensation (Address §). 

Calls attention to a number of experiments that he had made 
in Croydon, ‘“‘ which throw some light upon the conditions which 
promote or check evaporation.’’ Detailed accounts of the investi- 
gations are given, and the results of those made with a floating 
evaporator of a foot diameter are that ‘‘ the annual average amount 
of water evaporated in these thirteen years was 19:948 inches; 
but at certain times there was condensation, and this averaged a 
little over three-tenths of an inch a year. With an evaporator of 
five inches diameter freely exposed to air, there was an average 
annual depth of evaporation equal to 88:185 inches.” The 
chief factor in evaporation is movement of the air; sunshine is 
of more limited effect. 

A curious result of our Park Hill railway-cutting is noticed. 
It diverted water from the drainage-area of the River Graveney, 
reducing this from 8:35 to 7:8 square miles. 


1893. 


R. H. Scorr. Fifteen Years’ Fogs in the British Islands, 
1876-1890.|| 

‘If we take the winter first, as being the fogeiest season, the 
greatest number of fog observations is in the Thames Valley 
and Yarmouth. The six months total, October to March, being 
for London 680” (p. 230). But it is satisfactory to know that 
a, prevalent idea as to tlie increase of fogs in London is baseless, 
‘neither in any monthly nor in the annual curve is there any 


* Proc. Holmesdale Nat. Hist. Club for 1888-9, published 1890, p. 7. 
t Quart. Journ. Roy. Meteor. Soc., vol. xvii, p. 42. 

t Ibid., vol. xvii, p. 40. 

§ Ibid., pp. 53-67. 

|| Lbid., vol. xix, pp. 229, &c. 
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trace of a regular increase’ (p. 232). The extension of buildings, 
and therefore of chimneys, is perhaps the cause of the idea. 

W. H. Tynpatu’s Meteorological Notes, Redhill,* were con- 
tinued later in 1896} (for 1892-4) and in 1899} (for 1895-7). 


1894. 


A. Ii. Watson. On Changes in the Character of Certain 
Months. § 

Based on “records kept at Croydon,’ which show that the 
January rainfall has decreased, so that ‘from being, as it was 
from 1866 to 1875, by far the wettest month of the year, it has 
been, from 1881 to 1890, almost . . the driest.”’ December 
also shows a decrease, but November an increase, as also May. 

December seems also to show a decrease in mean temperature, 
but January some increase. October, again, is colder. The 
conclusion (p. 62) is that ‘“‘the character of particular months 
may change, as time goes on, to a very marked extent.” 

W. Marriotr. Audibility of ‘Big Ben” at West Norwood 
under certain Meteorological Conditions. || 

Naturally the audibility was greatest at the times of least 
noise, aS on Sunday evenings. The bell ‘‘ was most frequently 
heard with winds from West to North, and less frequently with 
winds from South to Hast’’ (24); also “the percentage of 
audibility was greater with the low and high readings of the 
barometer than with the intermediate readings”’ (245). ‘‘ The 
conditions most favourable for audibility are when a cyclonic 
disturbance is to the eastward of London, or when an anti- 
eyclonic area is in the neighbourhood. Under some such cir- 
cumstances there is a tendency for the wind to blow as a 
downward current.” 

1895. 


H. B. Guppy. Suggestions as to the Methods of determining 
the influence of Springs on the Temperature of a River, as 
illustrated by the Thames and its Tributaries.{ 

Treats largely of Surrey rivers, and says, that ‘‘ small tribu- 
taries, like the Malden River [Hogsmill] and the Wandle. . . 
chiefly fed by head-springs, are under the control of the springs 
for the whole of their courses,’”’ that is to say, their temperature 
varies less than in the case of longer streams. He concludes 
that ‘‘affluents mainly fed by head-springs and up to ten miles 
in length never get beyond the control of the temperature of 


* Proc. Holmesdale Nat. Hist. Club for 1890-2, pp. 1-4, 23-31, 71-76. 
+ Ibid. for 1893-5, pp. 16-21, 37. 

t Ibid. for 1896-8, pp. 7-11, 45-53, 82-92. 

§ Quart. Journ. Roy. Meteor. Soe:, vol. xx, pp. 59, &e. 

|| lbid., pp. 243, &e. 

{| Ibid., vol. xxi, pp. 1-11. 
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the springs; that those twenty-five miles long are able to free 
themselves from their sway; and that rivers forty to fifty miles 
in length are not affected by the springs beyond the upper half 
of their course.”’ 

Tables of the temperatures of the Wandle and of the Hogsmill 
at various points are given. 

J. BarTLeTr gave an account of the destruction of trees at 
Bramley and Wonersh, near Guildford, in a paper by Marriott 
on the storm of January 28rd*; but ‘the whole devastation 
was limited to a line of a little more than a mile in length.” 

G. J. Symons and G. Cuatrerton. The November Floods of 
1894 in the Thames Valley.t 

Refer to our county on pp. 194, 204, and give a chronological 
list of Thames Floods from the year 9. 

R. H. Curtis. Honrly Variation of Sunshine at Seven 
Stations in the British Isles. 

One of the stations is Kew, which holds the third place in 
average daily duration for a year (over a period of ten years), 
the maximum duration being in May. PI. xi. shows the curves 
for mean diurnal variation for each month, and for the year, 
during the years 1881-90. 


1896. 


R. Inwarps. Meteorological Observatories. § 

Kew Observatory, which apparently is in Richmond, is de- 
scribed on pp. 89-92. It was established in 1769, as the King’s 
Observatory, for astronomical purposes, which use ceased about 
1840. Here ‘all English thermometers, with any pretensions 
to accuracy, are sent for examivation and certificate.’ Other 
instruments also are tested, ‘‘ while watches and chronometers, 
after having been duly baked, frozen,”’ &c., ‘“‘ are sent out with a 
certificate of the number of marks attained.”’ After this, probably 
you will not be surprised to hear that ‘ the Kew certificate adds 
considerably to the selling price of any instrument.” 

Various original observations have also been made. 


1897. 


Hon. F. A. R. Russert. Haze, Fog, and Visibility.|| 

Most of the observations as to haze were made at Haslemere. 
‘‘The frequent prevalence of haze during a dry North-east 
wind ’’ was unexpected ; but was found to occur when that wind 
prevailed only to a comparatively small height, with the upper 


* Quart. Journ. Roy. Meteor. Soc., vol. xxi, p. 104. 
+ Ibid., pp. 189, &e., 

iotbid.,) pe cl6- 

§ Ibid., vol. xxii, p. 81. 

|| Ibid., vol. xxiii, p. 10, 
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air moving westward or southward, and when the maintenance 
of the N.E. wind was short, so that this is in favour of the view 
that haze is caused by the mixture of winds. It would seem, 
therefore, that it is equally inadvisable to mix your winds as to 
mix your liquors. 

Mr. Russell also gave the ‘‘ Results of Observations on Haze 
and Transparency near Haslemere.’’* 

These observations were made at a height of 630 ft. above 
the sea. 

“On fifty-seven days [in the year 1895] the views were 
visible to a distance estimated between twenty-two and forty- 
nine miles.” 

** The season of greatest clearness corresponds with that during 
which the upper and lower currents are most similar, and the 
mean temperatures of sea and land most in agreement.’ 

Karly rising is not altogether commended, for we are told that 
‘the early hours of the morning are, in general, hazy or misty.” 

«‘The clearest hours . . are about the middle of the day, 
say noon to 8 p.m.” 

«¢The clearest winds are those from’’ W.S8.W., W., and W.N.W. 

Tt is not satisfactory to hear that ‘“‘ at any distance within one 
hundred miles of London, or of the Black Country, observations 
requiring clear views are likely to be interfered with when the 
wind blows from those localities.”’ 

K. Mawtry. Shade Temperature.+ 

Some of the observations were made on his lawn at Croydon 
(pp. 78-80); but I am sorry to say that he has migrated north- 
ward into Herts. 

One may note that the Phenological Observations reported on 
by this author at various times refer to Surrey amongst other 
districts. 

R. C. Mossman. The Non-Instrumental Meteorology of Lon- 
don, 1713-1896.} 

Many MSS. Registers are referred to, amongst them one kept 
at Richmond from 1718 to 1745. 

The year of least thunderstorms was 1729, with but one. The 
most (twenty-five) occurred in 1878 and 1880. The foggiest year 
was 1873, with seventy-four fogs. ‘‘The great increase of fog 
during recent years’’ is alas shown. ‘The snowiest winter was 
in 1887, 8, with forty-three days, whilst that of 1862, 3 was 
snowless. 

In the following year this author returned to the subject, with 
two papers under different titles, but with no special reference 
to Surrey. ‘ 


* Quart. Journ. Roy. Meteor. Soc., vol. xxiii, pp. 145-154. 
+ Ibid., p. 69. 
+ Ibid., pp. 287-298. 
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C. Harpine. Hailstorm in the South-west of London, April 
27, 1897.* 

The neighbourhood of Streatham Hill seems to have been the 
most affected, the chief damage being to plants. 

The limits of the storm are shown on a map. They reach 
from New Malden on the 8.W., by Wimbledon, Tooting, Streat- 
ham, and Camberwell, to Old Kent Road on the N.E. 


1898. 


Hon F. A. R. Russety. Results of Observations on Haze and 
Transparency in 1897.+ 

In this case, again, the observations were mostly made at Hasle- 
mere, and they show some difference in results with those of 1895. 


1899. 


R. H. Scorr. On the Heavy Falls of Rain recorded at the 
Seven Observatories connected with the Meteorological Office, 
1871-1898. } 

Kew is noticed on p. 323, but it did not have any of the 
worst falls. 

W. Marriorr. The Tornado at Camberwell, October 29, 1898.§ 

This has been described as ‘‘the most terrible windstorm 
that has ever been experienced in the metropolis’’; but how the 
‘South London Observer’ knows this can only be explained on 
the principle of the infallibility of the newspaper. The author, 
however, agrees that this newspaper ‘“‘ fairly described the damage 
that had been done,’’ and adds that ‘‘ the area affected was about 
half a mile in width and half a mile in length,” which tempts 
one to ask what is the difference between length and width? 
The area is shown as an ovoid on the map. Judging from the 
direction of fallen trees, &c., ‘‘ the blast must have come from 
the North-east.’ Luckily, it lasted ‘‘only two or three minutes,” 
which seems to have been enough for much damage. 

The Reports of Medical Officers of Health often contain mather 
of scientific interest, apart from technical questions of public 
health. As an example, the Report of Dr. K. C. Staton to the 
Surrey County Council for 1899 contains a short paper by our 
member, Mr. IF’. C. Bayarp, on the “‘ Meteorology of Surrey”’ (pp. 
30-34), from which we learn that the year was the sunniest since 
the invention of the sunshine-recorder. We have also remarks 
on ‘‘ Domestic Water Supplies,’ by Dr. Sratox (pp. 60-77), in 
which the important question of the protection of water-supplies 
is noticed. 

* Quart. Journ. Roy. Meteor. Soc., vol. xxiii, pp. 298-304. 
+ Ibid., vol. xxiv, pp. 207-210. 


t Ibid., vol. xxv, p. 317. 
g Ibid., pp. 19-23. 
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WateER SupPLy. 


Before returning to Geology, the subject of last year’s Address, 
some papers, &c., referring to Water Supply, may be conveniently 
noticed together. Two of these escaped noticed before; but the 
others are of late date. 


1894. 


G. Hopson. Epsom Local Board of Health. Report . . on 
the Water Supply to the Town. Fol. Pp. 29. 

Describes the existing works and the sources of supply, with 
an outline of the geology. Gives a chemical report on the water 
by Dr. E. Frankland, with an analysis. Other analyses by Dr. 
Jacob and Dr. Stevenson are also given. All show the water to 
be pure. 

The water in an eighteen inch bore-hole stands seven feet 
above that in shallower bores, and is slightly harder. 


1891. 


B. Larnam, ‘‘ The Relation of Ground Water to Disease.’’* 

In this Presidential Address, our member, as is not unnatural, 
deals ‘‘ more especially with the records of Croydon”; but you 
may be surprised to hear that one reason for this is that we 
have ‘‘a comparatively perfect register of Baptisms and Burials, 
going back to . . 1539.” 

That Mr. Latham has laboured long in observations on under- 
eround water is well known to us, and that he spares neither 
trouble nor cost in this work; so that his words are weighty. 

We iearn many things: for instance, ‘‘ that the incidence of 
disease in Croydon three hundred years ago did not differ greatly 
from what is observed at the present time”; that, although 
cold is shown to affect health, yet, ‘in all probability, cold is not 
an important factor as affecting the health of children under 
five’’; that ‘‘ the deaths of children increase in a remarkable 
degree at the period of low ground water, and tle death rate 
fluctuates in a singular manner compared with the variation in 
the annual amount of ground water . . being . . greatest with 
the lowest ground water.”’ 

However, ‘‘ certain diseases are more rife when the water is 
higk in the ground, and others when the water is low,”’ but, on 
the whole, ‘‘periods of drought mark the periods of disease,” and 
‘‘wet summers are usually healthy,’’ which is some consolation 
for bad weather. 

The occurrence of fever-epidemics in Croydon in connection 


* Quart. Journ. Roy. Meteor. Soc., vol. xvii, pp. 1-18. 
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with lowness of water is gone into in detail. Measles go the 
other way, and apparently whooping cough. 

I may be allowed to notice a Report as to the future source of 
Water Supply, made by myself to the Corporation of Croydon, 
and printed in vol. xiii. of their Records (pp. 103-110). 


1900. 


Anon. Some Deep Borings in London.* 

Notes eleven borings in Surrey (of three of which, however, 
details had been published), with the thickness of the various 
geologic formations passed through, the water-level, and the yield. 

In a paper on ‘‘ Upward Boring for Water,’’ an anonymous 
writer describes a ‘‘ Proposed Scheme for Reigate and Redhill.” t 

The geologic features of the district are described, with their 
effect on water-supply. 

There are old quarries and underground workings in the Upper 
Greensand. As the beds dip northward these underground gal- 
leries get to lower levels in that direction, and ‘‘ extend beneath 
the great chalk water system.’’ The water in the Chalk being 
held up by the clayey Chalk Marl, it is suggested that ‘‘ at any 
point in the tunnels water can be at once obtained by the simple 
process of boring upwards through the roof.” 

The idea is ingenious, but I fear that to carry it out might be 
found a less simple matter than is supposed. I should not like 
to be one of the boring party, not being partial to shower-baths. 
It should be remembered, moreover, that a site near the escarp- 
ment is not one where a large area of Chalk can be put under 
contribution, and therefore not one where a large supply can 
be got. 

When the writer compares this scheme with what has been 
done at Folkestone Waterworks, we must note a difference. At 
Folkestone the supply from Chalk springs has been increased 
by driving galleries in the Chalk which are nearly horizontal 
(rising but slightly northward, or against the dip) into the 
Chalk, from the base of the escarpment. [From these borings 
have been carried up some twenty-five feet, much less than 
would be needed in the Reigate case, in which, moreover, the 
galleries are in Upper Greensand. 

Geologic sections at both places are given, to explain in the 
one case what is proposed, and in the other what has been done, 
and there are other figures of geologic interest, from photographs. 

Analyses of Reigate Water and of water from Margery Hall 
are given, the latter to show the quality of the proposed supply, 
the former to show the need of it. 


* Science Gossip, n. ser., vol. vii, no. 78, p. 186. 
+ Water, vol. 2, no. 19, pp. 256-265. 
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GEOLOGY. 


As a geologist I am bound to turn at last to my own subject, 
to supplement my notes of last year, and to add notes of what 
has been done for Surrey geology during that year. 


1898. 


W. Gitrorp, in a paper entitled ‘“‘ Are there Coalfields in 
Surrey ?’’* gave a general account of the subject of the under- 
ground range of old rocks in the South-east of England, and 
concluded that the ‘‘line of probable Coalfields passes in Surrey 
rather north of the escarpment of the North Downs,” and that 
the title-question ‘‘ will receive an affirmative answer.”’ 


1898. 


Presumably it is our member Mr. EK. A. Martin who, in 
‘‘Norwood and Croydon Notes,’ { gives a short account of 
sections in sewer-cuttings, &c., at Thornton Heath, showing 
Woolwich Beds, Oldhaven Beds, and Gravel. 


1900. 


EK. A. Martin, in a note on ‘‘ Westow Hill Gravels,’’} alludes 

to the extension of the high-level gravel of Upper Norwood, as 
shown by excavations for electric wires. He has clearly done 
the right thing in recording the nature and position of the 
various deposits along a very temporary section. 
_ The title ‘‘Coal Mines under Surrey,” by the same author, § 
reminds one of the chapter on ‘‘ Snakes in Ireland,” the contents 
of which are simply ‘‘ There are none.’’ The author of course 
alludes to the possibility of there being Coal Measures in the 
position named, a subject which I have discussed so often that 
I hesitate to start it again, though always glad to see the question 
brought forward. First find your Coal, then mine it, may be 
taken as a new version of an old proverb. 

The subject of ‘‘ Underground Geology in the South-east of 
England’ || was taken as the chief subject of my Presidential 
Address to the Geological Society; but, though reference is made 
therein to places in Surrey, the remarks are only general. 

G. W. Lamenuen’s “ Note on the Age of the English Wealden 
Series’ {1 is of a general nature, but affects Surrey. He main- 


* Proc. Holmesdale Nat. Hist. Club for 1890-9, pp. 42-7. 
+ Science Gossip, n. ser., vol. v, p. 158. 

t Ibid., vol. vii, p. 124. 

§ Surrey Mag., vol. 2, October, pp. 245-6. 

|| Quart. Journ. Geol. Soc., vol. lvi, pp. 1xxi, &c. 

| Geol. Mag., dec. iv, vol. vii, pp. 443-5. 
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tains the classification with the Cretaceous rather than with the 
Jurassic Series, which had been suggested. 

G. EK. Disury. Zonal Features of the Chalk Pits in the 
Rochester, Gravesend, and Croydon Areas.* 

Pp. 490-492 are given to the Croydon District, with a short 
note of five great pits at Haling, Purley, Rose and Crown, 
Whyteleaf, and Oxted, the sites of which are marked on the map. 

In the list of fossils which follows, the occurrences in eight 
different zones are marked, as well as the localities. 

J.P. Jonnson. Paleolithic Man in Valley of the Wandle.t 

Gives a good description of the gravel, under the four headings 
of Upper Terrace, Lower Terrace, Angular Detritus of Dry Val- 
leys, and Subangular Gravel of the Kocene Tract. There seems 
little to distinguish the gravel of the second and fourth headings. 

It is hardly right to say that the river ‘‘ flows entirely through 
a tract of soft Hocene strata,’ as, at first, from Croydon to Car- 
shalton, it is partly over Chalk. 

Whether the sandy Drift of Carshalton, which has been 
described to you,{ can be definitely said to be ‘‘a mass of 
re-arranged Kentish Tertiaries”’ is doubtful, Kentish being used 
presumably for ‘‘ Lower London.” 

The account of the Detritus of the Dry Valleys is the more 
valuable, as the deposit is not always shown on the Geological 
Survey Map. 

The record of a flint implement found by the author in a 
section in Miles Lane, Mitcham, and of two or three surface- 
specimens, is all that strictly justifies the use of the term 
Paleolithic, although no geologist can doubt that it is rightly 
applied, as an age-term. 

This paper gave rise to a criticism, by Mr. Roparts,§ and 
to some further notes by the author. || 

Our member Mr. W. M. Houmess read a paper to the Geological 
Society ‘‘On Radiolaria from the Upper Chalk at Coulsdon,’* 
which greatly extends our knowledge in that matter. 

Radiolaria are of rare occurrence in the Chalk of England, 
those hitherto recorded being from the ‘‘ Cambridge Greensand,”’ 
which is the basal bed of the Chalk, and from the Melbourne 
Rock, which is the base of the Middle Chalk. 

The specimens described came from cavities of two flints 
thrown out from the new railway-cutting southward of Coulsdon 
station, which has been carefully watched by Mr. Holmes and 


* Proc. Geol. Assoc., vol. xvi, p. 484. 

+ Science Gossip, n. ser., vol. vii, pp. 69-71. 

{ Trans. vol. iv, pp. 288-293. 

§ Science Gossip, vol. vil, no. 78, p. 177. 

|| Ibid., no. 79, p. 221; no. 80, pp. 233-4 (1901). 

* Quart. Journ. Geol. Soc., vol. lvi, pp. 694-704, pls. xxxvii, xxxviil. 
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others of our members, and ‘it may fairly be concluded that 
they came from the Holaster planus zone,’ which used to be 
classed as the uppermost zone of the Middle Chalk, and not 
with the Upper Chali. 

‘That radiolaria existed in considerable numbers in the 
Cretaceous seas is proved by the fact that in the small quantity 
of material examined forty-one species, belonging to twenty 
genera, have been recognized.’’ 

Amongst the most important geological publications of the past 
year is that by A. J. Juxes-Browng, entitled ‘‘ The Cretaceous 
Rocks of Britain. Vol. i. The Gault and Upper Greensand of 
England.’’* 

There are, of course, frequent references to Surrey, and chap. 
vi. (pp. 92-102) is devoted to that county. One misses, however, 
any reference to the Caterham boring, which shows the greatest 
thickness of Gault anywhere except in eastern Sussex, and also 
any notice of the fine new railway-cutting at Merstham. 

In chap. xxvi., which treats of Subterranean Extension, there 
is no reference to one of our deep borings, at Streatham, in 
which both Upper Greensand and Gault were passed through. 

In chap. xxix., on Economics, our building-stones are noticed, 
but Farnham is treated as if in Hants. 

This comprehensive treatise, which is to be followed by other 
volumes, should certainly be in the hands of Surrey geologists. 

During the past year the Geologists’ Association has held five 
Excursions in Surrey, in some of which we joined.+| 

The first was at Wimbledon and Kingston, to see the gravels of 


the high grounds, which were described by Mr. H. W. Moncxrton. 


The second was to Caterham, Godstone, and Tilburstow, for 
the study of the Upper and Lower Greensands. 

At Guildford, the Reading Beds and the Chalk were seen, the 
sections being described by Mr. Coomara-Swamy, with an analysis 
of ‘‘race”’ from the Reading Beds by Mr. A. C. Youne. 

Then our own Chalk, at Purley, Kenley, and Whyteleafe was 
examined and described by Mr. G. HK. Distey. 

Lastly, Netley Heath and Newlands Corner were visited, 
under the guidance of Mr. W. P. D. Srepzine, who describes 
the sands of the former place (resting on the Chalk). Fragments 
of shells of marine genera were found in these, and more have 
been found since, this being the first record of such. Should 
this discovery show that these sands are of the same age as those 
of Lenham, in Kent, the Crag will be claimed as a formation to 
be added to the Surrey list. 


* Mem. Geol. Survey, pp. xiv, 499, and 5 plates. Price Ys. 
+ Proc. Geol. Assoc., vol. xvi, pp. 443-5, 510, 1, 518, 524-6. 
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EXXcuRSIONS. 


Ist. April 7th.—Visit to the Museum of Geology, Jermyn 
Street. Mr. F. W. Rudler, the Curator of the Museum, kindly 
conducted the party. 


2nd. April 28th.—To Wimbledon and Kingston. This ex- 
cursion was under the charge of the Geologists’ Association. 
Mr. H. W. Monckton reports on this excursion in the Proc. 
Geol. Assoc., p. 448, from which we extract the following :— 

«The first section visited was a small gravel pit a little to the 
north of Cesar’s Camp, showing some 5 ft. of yellow and brown, 
very sandy current-bedded gravel. The party then proceeded 
across the Beverley Brook to the large gravel pit at the top of 
Kingston Hill; this shows some 20 ft. of well stratified current- 
bedded gravel, in places very sandy, several large patches being 
evidently rearranged Bagshot sand. The gravel is composed of 
subangular flints, brown and black, mostly the former; of flint 
pebbles, probably from the Bagshot Beds; of Lower Greensand 
fragments; and of a varied collection of quartzite and sand- 
eros pebbles, many of which are probably from the Bunter 

eds.” 


8rd. May 5th.—Cycling excursion to Chislehurst, Eltham, and 
Greenwich, conducted by Mr. E. Pierce. 


4th. May 12th.—To West Wickham and Hayes, and over some 
cultivated fields at West Wickham, in which a large number of 
paleolithic implements have been found. Conducted by Mr. 
Clinch. Upon arriving at Hayes station, the party, about twelve 
in number, walked to the steep hill just above Coney Hall Farm, 
in order to inspect the remarkably fine specimens of ancient 
oak trees. It was observed that most of the trees had been 
pollarded, and that all bore unmistakable evidences of great age. 
A few of the neolithic hut-circles on Hayes Common were then 
examined, and the party afterwards descended by a steep path 
into the bottom of the valley on the south side of Hayes Common. 
Here, at a spot known as Gates Green, was seen a good pit- 
section of drift gravel, exhibiting rolled flints, fossils, and other 
material derived from the chalk. By kind permission of Sir 
Harry Lennard, Bart., a visit was paid to several ploughed fields 
somewhat further south, and after a careful search a few palexo- 
lithic flakes were discovered. The party then dispersed, some 
returning to Croydon by rail, and others walking. 


dth. June 4th.—To Cowden and Holtye Common, under the 
guidance of Dr. H. Franklin Parsons. This excursion was 
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favoured by magnificent weather, and there was a good atten- 
dance. A more lovely region can hardly be found than this, 
where the three fair counties of Kent, Surrey, and Sussex join, 
diversified as it is by hill and vale, wood and stream, and in 
early June looking at its brightest with the vivid green of the 
young fohage, the snowy blossom of the hawthorn, and the 
abundance of flowers of varied hues. It is hard to imagine that 
this peaceful scene was until little more than a century ago a 
part of the Black Country of England, as South Staffordshire is 
now. Yet that such was the case is witnessed not only by 
history and tradition, but by the evidence of local names like 
Furnace Mill and Hammer Pond, by old heaps of slag, and by 
specimens of the localiron manufacture which are still to be seen. 

The Wealden beds yielded the iron ore, which was smelted 
with charcoal, obtained by cutting down the forests; and the 
streams, dammed up to form ponds, yielded the motive power 
for working the furnace blast and forge hammers. Several well- 
preserved monuments, cast of the local iron, are to be seen at 
Cowden Church, which was courteously shown to the party by 
the rector. The church also contains, among other interesting 
features, an hour-glass in a stand, affixed to the fine Jacobean 
pulpit, and used for timing the preacher’s discourse; also some 
massive timber-work supporting the belfry and spire, and taking 
the place of a chancel arch. 

From Cowden the party went on to Holtye Common, passing 
some picturesque old houses with quaint brickwork chimneys, 
and halted for lunch at the Furnace Pond. ‘The more energetic 
members of the party then walked on some two miles through 
_beautiful woods to visit an ancient camp at Dry Hill in the 
parish of Lingfield, and therefore within the Surrey boundary. 
This camp occupies the summit of a wooded hill more than 
500 ft. in height, from which extensive views are to be obtained 
in almost every direction, from Hindhead on the west to Crow- 
borough Beacon on the south-east. The camp, though locally 
called the Roman camp, is British rather than Roman in form, 
being nearly circular in shape, not square, but following the 
contour of the hill. It is about a quarter of a mile in diameter. 
The rampart is fairly well preserved on the west side, where it 
consists of a double line of ditch and bank, but is more or less 
obliterated on other sides. 

A somewhat doubtful stone implement was picked up by one 
of the party. It was formed of a highly fossiliferous piece of 
sandstone. ‘These were the only fossils seen during the day, 
although several quarries of the local rock—Ashdown sandstone 
_—were examined. At one place where the massive beds of this 
sandstone cropped out in the side of the valley the rock had been 
excavated to form a rude kind of cave dwellings. 

C 
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Several interesting plants were found during the day, includ- 
ing two or three commoner in northern or mountain localities 
than in the southern counties, as the bitter cress (Cardamine 
amara), the bistort (Polygonum Bistorta), the mountain fern 
(Lastreaa Oreopteris), the hard fern (Lomaria spicant), and the 
club moss (Lycopodium Selago’. Others were the ramsons (Allium 
ursinum), a plant common in some parts of England, but rare or 
absent in Surrey and the adjacent counties; Hieraciwm murorum, 
Typha latifolia and angustifolia, and Carex vesicaria. Tea at the 
White Horse and a stroll back across the common to the station 
concluded a most enjoyable day. 


6th. June 16th.—Cycling excursion to Godstone to join the 
Geologists’ Association, conducted by the President. From the 
Proc. Geol. Assoc., p. 510, we extract as follows :— 

‘‘The party walked from Caterham station to the crest of the 
Chalk escarpment at Upwood Scrubs, where a mass of Blackheath 
pebble beds was examined, and a fine view over the Lower 
Greensand tract was obtained. The walk was continued along 
a footpath down the escarpment to Godstone quarry in the Fire- 
stone of the Upper Greensand, with its underground workings 
dipping northward. Some old workings near Quarry Farm were 
visited, and then a new working about a third of a mile eastward, 
where a good section was seen. The party proceeded thence to 
Godstone, stopping at the northern part of the village to see a 
sand-pit in the Folkestone Beds. The walk was then continued 
to the pits of Tilburstow, which are more than one-third of a 
mile long, and made simply to get the Chert at the bottom for 
road-metal. At one part a small portion of the Folkestone 
Beds (sand) is touched. The whole thickness of the Sandgate 
Beds (clay with greensand) is passed through.. The Chert is 
classed with the Hythe Beds by the Geological Society. ‘Thence 
the party walked eastward by way of the road-cutting on Tilbur- 
stow Hill, and through Tandridge to Oxted.” 


7th. June 80th.— To Reigate, conducted by Mr. J. H. 
Baldock. 

‘“‘ Being away at the time, Mr. Gower kindly took this for me. 
The weather was very gloomy, and but few members came. On 
reaching Reigate the small party were met by an equally small 
party under Mr. Brooks, who thereafter became conductor. 
Ground new to our Club was traversed, disclosing some pretty 
scenery, and I would suggest that this excursion be taken again 
when more favourable weather may be hoped for.” —J. H. 
Bapock. 


8th. July 28th.—To Chipstead, conducted by Mr. G. W. Moore. 
‘ At this excursion unfortunately only six members and friends 
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appeared, meeting as arranged at Chipstead Church, which was 
examined as well as a short visit would allow. It is not 
mentioned by Rickman in his ist of Surrey churches, but would 
probably be included amongst the mixed churches of Norman 
origin. In Brayley’s ‘ History of Surrey,’ it is mentioned as 
early Norman, but no date of foundation is given. Locally, 1130 
is stated. The chancel, nave, and transept all contain Norman 
work, and there are semicircular Norman arches with typical 
good zig-zag mouldings at the west end and on the north side. 
The round columns of the nave are mentioned as examples of the 
Harly Norman style. The windows of the chancel have narrow 
lights with splayed recesses—the heads of which are angular, 
and appear to be of a very early style—.e. if now as originally 
constructed. 

‘“In the chancel there are several good brasses. One to Lucy 
Roper, dated 1614, and a slab dated 1649, to Alice Hooker, 


-daughter of the author of Hooker’s ‘ Keclesiastical Polity.’ A 


helmet and coat of arms in the chancel belonged to a family 
named Stephens, of Kpsom. 

“The chief stone of the interior of the church is probably 
from the firestone quarries of the district. The ashlar has a 
good surface and is very white. The exterior is chiefly of flint. 
The tower has apparently been restored, and is built of brick. 
It bears a later date—nearing 1600—but I have not the actual 
year. ‘The church is dedicated to St. Margaret. 

«The parish of Chipstead is mentioned in the Domesday Book 
as Tepestead, probably for Cepestead. 

‘From Chipstead the party proceeded to Kingswood, some 
pedestrian members calling on the way at The Mint House, the 
residence of Dr. Freshfield, and saw the marble capitals, also an 
old Hastern household corn mill in the grounds, brought by him 
from Ephesus and Constantinople. Dr. Freshfield has a large 
collection of Hastern pottery and curios, which, in reply to a 
letter sent to him, he said he would gladly have shown, but was 
otherwise particularly engaged. Dr. Freshfield kindly suggested 
a visit on a future occasion. 

‘‘At Kingswood, the little church, called the Church of the 
Wisdom of God, built by Dr. Freshfield in the Byzantine style, 
was seen. In the construction a variety of beautiful marbles, 
brought from the different parts of the Hast, have been used. 
The font is of alabaster, and is very beautiful. Tea was obtained 
near, after which the cyclists and pedestrians separated and 
returned home.’’—G. W. Moors. 


oth. August 6th (Bank Holiday).—To Chilworth and Wootton, 
conducted by Mr. H. D. Gower. 
‘Whole day excursion to Chilworth Powder Mills and Tangley 
Gm 
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Manor.—Between fifteen and twenty members took part in this 
excursion, but unfortunately it turned out a very wet day, pouring 
in torrents nearly the whole of the time. 

‘The party were met at Chilworth station by Capt. Bouverie, 
who kindly conducted the members over the powder mills, ex- 
plaining and showing the method of manufacturing cordite and 
other explosives from the raw material to the finished article, 
after which he very kindly invited the members to his house to 
partake of hight refreshments. 

‘‘ Upon leaving, Mr. P. Crowley tendered a vote of thanks to 
Capt. and Mrs. Bouverie for their very kind hospitality; and, as 
it was still raining, the visit to Tangley Manor was abandoned, 
as was also the walk to Gomshall and Shere. A telegram of 
regret was sent to Mr. Flower, of Tangley Manor, asking excuse 
for the party owing to the inclemency of the weather. 

‘The members returned by an early train to Croydon, and, 
except for the unfortunate climatic conditions, would otherwise 
have had a most interesting day.’’-—Harry D. Gower. 


10th. August 8th.—Cycling excursion to Kingswood, conducted 
by Mr. J. H. Baldock. 


llth. August 18th.—Excursion to Kew Gardens. 

“The day was an exceedingly fine one, and some twenty 
members attended, including several ladies. The Director had 
kindly given permission to photograph to those wishing to do so, 
and several cameras were in evidence. All the most interesting 
parts of the gardens were visited, including the orchid and 
Victoria Regia houses, the rock and bamboo gardens, &c., and 
many very successful photographs were secured. The party 
then had tea at Kew Green, when a very enjoyable afternoon 
was brought to a close.’—J. H. Batpock. 


12th. September 15th.— Fungus hunt to Addington Wood. 
Conducted by Dr. H. Franklin Parsons. 

“On Sept. 15th an excursion in search of fungi was made 
under the leadership of Dr. Parsons to Threehalfpenny Wood, 
between Addington and Kent Gate. Fungi were not plentiful, 
owing to the dry weather which had prevailed during the pre- 
ceding fortnight, though not so scarce as on several preceding 
occasions. About twenty species were found and identified; the 
most interesting being Nyctalis parasitica, a small Agaric which 
grows parasitically on the large blackened Agarics of the genus 
Russula.”’ 


The members were also invited to join three excursions of the - 
Geologists’ Association, viz.: June 28rd, to Guildford; July 14th, 
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to Purley and Whyteleafe; August 11th, to Netley Heath and 
Gomshall; and some of our members availed themselves of this 
invitation. 


Eventne Maerrines. 


February 20th. — The Report of the Meteorological Section, 
prepared by Mr. I’. Campbell-Bayard, was read, and was printed 
in the ‘ Transactions’ for last year. 

Dr. H. F. Parsons also read a short paper on ‘‘ Karth Tem- 
peratures,’ which has also been printed in our ‘ Transactions.’ 


March 20th.—The paper of the evening was entitled ‘‘ Colour 
Photography applied to the Record and Delineation of Natural 
History Subjects,” by Mr. W. Saville Kent. This paper was 
illustrated by lantern slides. (See Trans., art. 147.) | 


April 10th.—Mr. Kdward Lovett contributed a paper on ‘‘ The 
Habits of the Lobsters, Crabs, Shrimps, and Prawns of the 
British Isles.” The paper was illustrated by a very large 
collection of specimens. 


May 15th.—Mr. H.C. Collyer gave an account of ‘‘ The Stone 
Monuments of Brittany.’ Illustrated by lantern slides. (See 
Trans., art. 148.) 


September 18th.—This meeting was devoted to the exhibition 
of specimens by members, and a description of them. 
Mr. Martin gave an account of Mr. Clinch’s diggings and 
search for implements at Croham Hurst and West Wickham. 
The President gave an account of the meeting of the British 
Association at Bradford. 


October 16th.—The paper of the evening was on ‘‘ The Jewellery 
of Old Japan,”’ by Mr. J. O. Pelton, illustrated by many beautiful 
specimens of Japanese work. 

Mr. Pelton said that, correctly speaking, Japan had neither 
the art of the goldsmith nor that of the jeweller. The Japanese 
of neither sex wore jewellery, no vessels of silver were placed 
upon their tables, nor vases of gold upon their altars, yet the art 
of the metal worker was carried to a high state of perfection, 

the chief object being the decoration of the sword. The vast 
majority of the best works were on metals which have virtually 
no intrinsic value. The blade of the sword was seldom de- 
corated at all, the ornamentation being lavished upon the guard. 
The subjects of the decorations were innumerable. ‘They were 
taken from Old Japan—its history, its art, its civilization, its 
religion, and its domestic life—all were represented on delicate 


Ixvi Proceedings. 


chasings, incrustations, relief work, and piercings in metal of a 
minute perfection such as no other nation has ever produced. 

At this meeting it was agreed that junior members under 18 
years of age should be admitted at a subscription of 2s. 6d. per 
annum, entitled to all the privileges of membership except 
voting. 


November 20th.—At this meeting Mr. W. Law Bros, of the 
Camera Club, London, was to have given a lecture on ‘‘ Buddhist 
Jain and Hindu Temples in India’’; but, owing to his lamented 
death, very shortly before the meeting, the Club were deprived 
of the privilege. 

In its place Mr. J. EK. Clark gave an account of the Nordrach 
district in the Black Forest, illustrated by photographs taken by 
one of the patients at this consumptive sanatorium. lying nine 
miles from town or rail in the recesses of the pine forests, at a 
height of 1500 ft., with mountains as high again forming a 
horse-shoe round it to east and north, the spot is ideal for the 
purpose. Dr. Walther’s triple system consists of open-air life 
without fatigue, unceasing individual oversight, and the most 
hberal consumption of wholesome but carefully varied food. 

At this meeting also Dr. Parsons exhibited a collection of dried 
plants gathered in August, 1900, in company with Mr. Mennell, 
at Fionnay, Switzerland. Fionnay is a village in the Val de 
Bagne by the muddy glacier-fed river Dranse; it stands at an 
altitude of 5000 ft. above the sea, and the mountains rise steeply 
on either side into snowy peaks, the highest of which—the 
Grand Combin—is some 14,000 ft. in height. The plants were 
collected at various elevations—from the fir woods which occupy 
the lower slopes, from the high mountain pastures, or ‘‘alps,”’ 
and from the moraines of the glaciers up to a height of some 
10,000 ft. 

Of the plants exhibited, a few found in the lower ground were 
of South European type, as the hyssop (Hyssopus officinalis); but 
those found on the high mountain pastures and moraines were 
of an alpine and northern type. Some of these were species 
which are rare natives of the north of Britain; others were not 
British species, though mostly of genera or families represented 
in Britain. 

The alpine plants have many of them a characteristic habit of 
growth, viz. a rosette of root-leaves and a leafless stem bearing 
one or more brightly-coloured flowers. They have also commonly 
two sets of roots, viz. a long tap-root penetrating into the rock 
to reach the deeply seated moisture, and a bunch of rootlets 
immediately under the surface to collect the moisture from dew 
and passing showers. Gentians, saxifrages, sedums, and semper- 
vivums were numerously represented. 
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The locality also abounded in insect life, especially grass- 
hoppers and butterflies. One kind of grasshopper had bright 
red under wings, and was conspicuous in flight, but on alighting 
on a rock and folding its wings it became suddenly invisible, so 
much did its colour resemble that of the stone. Another made 
a loud hissing noise like an angry snake, or like clockwork 
running down. Among butterflies, two species of swallow-tails, 
“fritillaries, clouded yellows, blues, coppers, and others were 
plentiful; also the Apollo, of which specimens were exhibited. 
Another exhibit was a wasp living in small colonies in nests 
with exposed cells, and attached by a stalk to the face of rocks. 
The President remarked that the swallow-tail butterfly, which 
in Switzerland frequented the mountains, was in Eneland only 
found in the fens. 


November 28th.—In place of the Annual Soirée, which has 
been regularly held since the formation of the Club, the Com- 
mittee arranged for a lecture by Mr. R. Kearton, F'.Z.S., on 
‘Haunts and Habits of British Birds.’ This lecture, which 
was profusely illustrated by the beautiful photographs shown 
upon the screen for which the Messrs. Kearton are renowned, was 
largely attended, and was greatly appreciated by the members 
and their friends. The following brief report is extracted from 
the ‘Croydon Advertiser ’ :— 

“On Wednesday last, at the Public Hall, Mr. Richard Kearton, 
F.Z.S., gave avery interesting lecture on ‘The Haunts and 
Habits of British Birds,’ illustrated by photographs taken by 
himself and his brother, some of which were obtained under 
ereat difficulties and at considerable risk. He first showed a 
picture showing the special camera and the other apparatus used 
by them for taking pictures of birds on nests in situations difficult 
of access. He then called attention to the protective colouring 
and markings in the young of birds, especially of sea-birds, and 
showed how, when alarmed, they crouched down on shingle or 
sand, so as to be almost invisible. Then followed several pictures 
of gulls and gannets at rest and in flight, from photos taken at 
St. Kiida and the Faroe Islands, where he was assisted by the 
last living representative of the family of Grace Darling. He 
further gave pictures of sea-birds feeding and uttering their cries, 
illustrating same by giving specimens of the various calls of the 
birds. He also showed an eyrie of the osprey on Helen’s Island, 
in Scotland, where his brother succeeded in obtaining photo- 
graphs of the birds, after two hours’ patient waiting, immersed 
in the water. These included the birds perched on the trees, of 
one of the birds dropping down to its perch, and another illus- 
trating the down stroke of the wing when taking flight. Other 
photographs showed the devices they had to resort to to obtain 
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life-like pictures of familiar birds, and he gave examples of the 
calls of the lapwing, dove, owl, osprey, and falcon. Another 
interesting series showed a great tit feeding on a cocoanut 
suspended in a garden. These last had never been shown before. 
He then showed a series showing the daily growth of a young 
blackbird, especially noticeable from the rapid growth of the. 
wing feathers. One of the devices made use of was the figure 
of a cow, which they placed in fields where certain birds congre- 
gated, and when the birds were familiar with the object one of 
them got inside with a camera and photographed them. ‘The 
danger incurred in taking many of the pictures was considerable, 
and evidenced the enthusiasm of the Messrs. Kearton in their 
work. On one occasion Mr. G. Kearton suffered from a severe 
attack of blood poisoning arising from gnat bites, to which he 
was exposed for two hours, being unable to move for fear of 
frightening his quarry; and on another he narrowly escaped 
death from the fall of a boulder from a cliff, it having been 
accidentally displaced.” 


December 18th.—-At this meeting the President read a paper 
on ‘‘ Some New Surrey Wells, and what we learn from them.” 
(See Trans., art. 149.) 

‘‘On Stone and Bronze Celts recently found in the Neigh- 
bourhood of Croydon,” by Mr. N. F. Robarts, F.G.S., illustrated 
by specimens. (See Trans., art. 150.) 


The following Reports have been received from the Sectional 
Committees :— | 


Botanica CoMMITTEE. 


The Botanical Committee have been devoting attention to the 
commons and wild tracts in the neighbourhood of Croydon, with a 
view to recording the finding of new or notable plants, the disappear- 
ance of recorded species, and the occurrence of casuals, and to 
preparing a complete catalogue of the present flora of these tracts. 
The records are still incomplete, but the Committee will continue 
their work, and hope to publish the details next year. The commons 
which are being thus dealt with are as follows (the figures refer to the 
number of species recorded for this year (1900) ) :— 

Shirley Hills and Croham Hurst. 213. Recorders: J. EpMuND 
CuLaRK, B.A., B.Se., and H. T. MENNELL, F.L.S. 

Mitcham Common. 107. Recorder: ArtHur Brenner, F.L.S. 

Riddlesdown.* 129. Recorders: A. Firze@mratp and C. EK. SaLmon. 

Hayes and West Wickham Commons. 125. Recorder: Dr. H. 
FRANKLIN Parsons. 


Keston Common. 100. Recorder: Dr. H. FRANKLIN PARSONS. 


* Of the Riddlesdown flora, Mr. Salmon reports that the most interest- 


ing records are of Huphrasia Kerneri, a new county record, and Thesium 
humifusum, 
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Of the general excursions of the Club at which the Section was 
represented, those on June 4th to Cowden and Holtye Common, and 
on September 15th to Threehalfpenny Wood, Addington, were of 
especial botanical interest. At the former a number of interesting 
plants were observed, including several of somewhat northern and 
mountain proclivities; and at the latter some twenty species of fungi 
were collected—not a large number, but more than might have been 
expected in so dry a season. These were exhibited at the meeting of 
the Club on September 21st. Accounts of the above excursions will 
be found in the general Report. 

Besides the general excursions of the Club, two special botanical 
rambles were made during the summer, as follows :— 

On May 17th an evening ramble was made to Shirley Hills, and 
was well attended, Dr. Parsons acting as guide. About eighty-nine 
species of plants were recorded; not so many, however, on the hills 
themselves, where the gravelly soil supports a moorland flora not 
numerous in species, as in the neighbouring roadsides and enclosures. 
A patch of sandy ground near the drinking-trough is covered with a 
fine turf, rich in dwarf annual plants, as Hrophila vulgaris, Ceras- 
tuum quaternellum and pumilum, Hrodvum cicutarium, Trifolium 
subterranewm and filiforme, and Myosotis collina and versicolor. 
Potentilla argentea was also found here. In a neighbouring hedge 
were found Myosotis sylvatica and Claytonia perfoliata, both pro- 
bably having been recently introduced. In some wet places were 
found several bog plants not commonly met with in so dry a neigh- 
bourhood as that of Croydon; among them the sundew (Drosera 
rotundzfolia) andthe marsh St. John’s wort (Hypericum elodes). By 
the Oaks Road were found several plants not occurring on the hills 
themselves, among them Sazifraga granulata; and in Coombe Lane 
the goutweed (Aigopodiwm Podagraria) and the sweet-scented butter- 
bur (Petasites fragrans) have established themselves, probably from 
former cultivation. 

On July 5th a botanical ramble was made to Mitcham Common, 
under the leadership of Mr. Arthur Bennett, and was attended by 
members of the Botanical Section and two or three visitors. Train 
was taken to Mitcham Junction, and the party crossed the common, 
returning by Beddington station. About one hundred and seven 
Species were gathered or seen; a search for the rare Hypocharis 
glabra, L., was unsuccessful, though the species was seen in some 
plenty a few years ago. The full list is reserved for the Report of the 
Botanical Committee, to be made after another season’s work. 

Mr. J. Edmund Clark, B.A., B.Sce., reports that he saw at Abinger 
on April 24th the first ash in leaf, but no oak in leaf before April 26th. 
He saw in flower, on May 16th, a hawthorn (Crategus oxyacanthus) ; 
May 19th, a horse-chestnut (Aisculus hippocastanwm) ; May 26th, a 
white ox-eye (Chrysanthemum leucanthemumn); June 9th, a dog rose 
(Rosa cantina). 

The extraordinary mildness of the season during the later months 
of the year deserves to be placed on record in this Report, so far as it 
has affected the vegetable world. 

On November 4th Mr. Mennell recorded seventy distinct species 
and varieties of plants in his garden on Park Hill, Croydon, in good 
flower; these included a large variety of dahlias, nasturtiums, and 
other tender plants. They were not merely survivals, as has often 
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been the case with the collection made for the Soirées, but were all in 
excellent condition. A week later a night frost, not of a very severe 
character, cut off the more tender species; but on the 24th November 
forty-three species were still in flower in the same garden. 

On Christmas Day Dr. H. Franklin Parsons made a list of twenty- 
five plants in flower in his garden, to which Mr. Mennell was able to 
add a dozen additional species. 

On the same day the honey-bees were flying briskly. 

At Haslemere in Surrey—at a greater elevation than at Croydon, 
but on warmer soil—Mr. T. P. Newman made a list of no less than 
forty-seven plants in flower in his garden on Christmas Day, and adds 
that a big bowl of roses was cut on that day. 

Of wild flowers, Mr. J. B. Crosfield informs us that on Christmas 
Day he gathered, on Leith Hill and neighbourhood, in good flower, 
_ Lirica tetraliax, H. cinerea, Stellaria holostea and graminea, Lychnis 
diurna, Ulex nanus, R. repens; and on January 5th, Hieracuwm 
ptlosella. The knapweed (Centaurea Jacea) was fcund in good flower 
on January 5th, 1901, by Dr. H. F. Parsons. 

The President of the Club, Mr. James Epps, F'.L.8S., reports that 
he has fruited his cacao trees at Beulah Hill, Upper Norwood, which 
on December 23rd had on them both a pod and blossoms. 


GEOLOGICAL COMMITTEE. 


The Geological Committee has met eight times during the year, 
and a like number of sectional meetings have been held. ‘The average 
number of members present at the sectional meetings has been seven. 

Four excursions have been held, as follows :— 

April 21st.—The Section, under the leadership of Dr. H. Franklin 
Parsons, F'.G.8., made an excursion to the Chalk heaps at Hooley 
for the purpose of collecting fossils. About a dozen members attended. 
The weather being very favourable, a considerable number of fossils 
were secured, consisting principally of Micrasters, Terebratule, and 
Ventriculites. 

June 12th.—The Section, “ain yan hi about twenty, met at Waddon 
station, and walked to Mr. H. C. Collyer’s, Beddington, for the pur- 
pose of seeing the place in his garden where neolithic flakes and 
implements had been found. On the way to Beddington a stoppage 
was made to examine the Thanet Sand exposed in a pit on the right- 
hand side of the road. At Mr. Collyer’s, the position of the neolithic 
factory was pointed out on the banks of the Wandle, and numerous 
flakes and a small number of neolithic implements were shown. A 
paleolithic implement (?) was also shown. Mr. Collyer subsequently 
showed the members his large collection of Surrey and other archzo- 
logical objects, and entertained the members to tea. 

July 10th.—The Section paid a visit to the Corporation’s new well 
in Stroud Green Road, under the guidance of the President and Mr. 
Thos. Walker, C.E. The spoil heaps, consisting of Woolwich Shell 
Bed (Ostrea), were examined, and various specimens secured. About 
fifteen members attended. 

September 29th.—By the kind permission of the Town Clerk the 
Section paid a visit to the Beddington Sewage Farm to examine the 
rocks discovered in the foundations of works connected with the 
pumping station. The party, numbering about twenty, under the 
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guidance of the President, W. Whitaker, F.R.S., included the Mayor, 
Messrs. HK. T. Newton, F.RS., G. J. Hinde, F.R.S., Councillor 
Noakes, Dr. H. Franklin Parsons, Mr. G. Clinch, and some members 
of the Whitgift Natural History Society. The President explained 
that after sinking about seventeen feet in gravel, a hard rock had been 
~ met with which was quite new to the neighbourhood of Croydon. 
From the fossil contents, which were all freshwater species, including 
Paludina, Unio, &., the rock showed a change of conditions from 
the underlying shell bed of the Woolwich and Reading series, which 
contained the usual brackish water fauna—Ostrea, Cyrena, &c. Con- 
siderable interest was shown by the party in collecting fossils, which 
were exceeding difficult to extricate, owing to the very hard nature of 
the rock, but a fair collection was made, including some remains of 
wood and bones. 

A: considerable number of geological specimens have been contri- 
buted to the Club’s Museum during the year by members of the 
Section, and the Museum now contains a good representative collection 
of the different rocks in Surrey and the west of Kent. 

Interesting sections have been exposed during the year at Bedding- 
ton Sewage Farm, showing the Woolwich and Reading Beds; at Park 
Hill, showing all the beds from the Upper Chalk to the top of the 
Oldhaven Beds, inclusive; and at the Stroud Green Road Corporation 
Well, from the Thanet Sand to the London Clay. Good sections of 
Gravel have been exposed in the Brighton Road and at Thornton Heath. 

The following five photographs of sections have been sent to the 
British Association Committee on geological photographs :—Addis- 
combe Road Sandpit, by Mr. F. W. Robarts; Sandstone Boulder, 
Thornton Heath, by Mr. W. Bruce Bannerman; Gravel Pits, Short- 
lands (two), by Mr. J. H. Baldock; Chalk Pit, Whyteleafe, by Mr. 
J. H. Baldock; and duplicates have been placed in the Committee’s 
Geological Album.—N. F. Roparts, Hon. Sec. 


PHOTOGRAPHIC COMMITTER. 


During the past year the Photographic Section have held their 
usual weekly meetings. 

The attendance of members has not been large, but during the 
latter part of the year members have shown a greater inclination to 
attend meetings on those occasions when the lantern was in use. 

It is probable that many more of the seventy members of the Club 
who are known to be interested in Photography would attend, if the 
room in which the meetings of the section are held were larger. 
Several very interesting papers have been read, and no doubt many 
members would have attended if a special circular had been sent out 
drawing their attention to them; but, seeing that an attendance of 
fifteen taxes the accommodation to the utmost, it has not been con- 
sidered desirable to take any special measures to obtain a larger 
attendance of members. 

A series of lectures on elementary photographic subjects would, no 
doubt, be appreciated by the junior members now joining the Club, 
and probably by many others, and would tend to give the section the 
position it should hold in Croydon as a Photographic centre; but in 
the absence of accommodation for anything but a small audience, it 
is perhaps inadvisable to undertake any such series of lectures. 
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Amongst the principal lectures, &c., given before the members of 
the section during the past year may be mentioned :— 

Mr. Baldock’s demonstration of the use of the ‘‘ Cristoid ’’ films. 

A lecture on lens-making by C. P. Goerz, of Berlin. 

A practical demonstration of the Toning of Bromide prints, by our 
member Mr. A. P. Hoole. 

A demonstration of the various methods of Intensification and 
Reduction, by Mr. Baldock. 

Two sets of lantern-slides, illustrating excursions of the South 
London Photographic Society to Iveland and to Belgium. 

A most instructive lecture by Mr. Sanger Shepherd on ‘“ Orthochro- 
matic Photography.” 

Several technical lectures of the ‘ Amateur Photographer’ series. 

The section is much indebted to Mr. Baldock for his admirable 
management of the lantern during the year.—E. Pierce, Hon. Sec. 


MicroscopicaL CoMMITTER. 


I regret to have very little to report on behalf of the Microscopical 
Section. 

In January last a notice was received from the Royal Micyro- 
scopical Society regarding the Standardising of the different parts of 
Microscopes, a copy of which was sent. to the various members of the 
Committee. 

A sectional conversational meeting was held on February 28th, 
presided over by Mr. Lovett, who gave a demonstration of fluid 
mounting of subjects. 

Mr. W. Murton Holmes presented the Society with fourteen slides 
illustrating fish parasites, originally belonging to the collection of the 
late Mr. Lee.—G. W. Moore. 


Musrum ComMIttTEs. 


The Museum Committee have to report that considerable interest 
appears to have been taken, by visitors to the Free Library at the 
Town Hall, in the objects shown in the Club’s Loan Museum. 

No doubt the attraction would be still greater if more specimens 
could be displayed in open cases instead of in drawers. The present 
open case is also not sufficiently high to exhibit objects of any con- 
siderable height. 

It would be an advantage if a wall case could be obtained. 

The Committee are particularly indebted to the Corporation for the 
loan of various Roman and Saxon antiquities found in Croydon; to 
Mr. Kenneth Me Kean, for the loan of part of his fine collection of 
local shells; and to Mr. G. E. Dibley, F.G.S., for the loan of a large 
number of Chalk fossils. 

They have also to offer their thanks to the following members of 
the Club:—Messrs. W. B. Bannerman, F.G.S., J. E. Clark, F.G.S., 
George Clinch, F.G.S., G. J. Hinde, Ph. D., F.R.S., F.G.8., A. J. Hogg, 
J. M. Hobson, M.D., W. Murton Holmes, E. Lovett, E. A. Stebbing 
Maclin, F.G.S., G. W. Moore, H. Franklin Parsons, M.D., F.G.S., 
N: F. Robarts, F.G.8., C. H. Williams, W. Whitaker, B.A., F.R.S., 
F.G.S., &.; and to Messrs. J. C. Cambridge, F. Churchill, J. Kidd, 
Mrs. A. W. H. Lefroy, Messrs. H. Mitchell, A. J. Potter, G. H. Thatcher, 
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A. J. Sass, — Spalding, J. J. Springhall, and T. Woolger (who are not 
members), for loans and donations. 

The Committee hope that during the ensuing year more Zoological 
and Botanical specimens will be lent than has been the case during 
the past twelve months. 

The Committee believe that it is only necessary for the Museum to 
become more known to enable a very satisfactory local collection to 
be formed, as they have found the greatest willingness on the part of 
those who possess objects of local interest to lend them when applied to. 


MeMBERS ELECTED, 1900. 


February 20th.—Nemo. 

March 20th.—Rev. G. A. Jones, M.A., 56, Heathfield Road. 

April 10th.—Mr. Edward Moffatt, M.A., 65, Addisecombe Road. 
Miss Nora H. Sankey, Farleigh, Park Hill Rise. 

May 15th.—Nemo. 

September 18th.—Mr. Bryan Corcoran, Fairlight, Oliver Grove, 
South Norwood. 

October 16th.—Lt.-Col. Fredk. J. King, 17, South Park Hill Road. 
Miss Kate Whitley, 11, Chichester Road. Mr. C. L. Faunthorpe, 69, 
Parson’s Mead. 

November 20th.—Miss A. EK. Whitley, 11, Chichester Road. 

December 18th.—Mr. J. W. Culverwell, 119, Lower Addiscombe 
Road. Mr. H. C. H. Goodwin, Hurst View, South Park Hill Road. 
Mr. A. Bodoano, 25, Greyhound Lane, Streatham. Miss Z. Mayers, 
2, Friends’ Road. Miss S. A. Gardiner, 4, Bedford Place. JUNIOR 
MemBers :—Master HK. F. Chaney, 375, Brighton Road. Master R. K. 
Clark, Lile Garth, Ashburton Road. Master Frank Hobson, 1, Mor- 
land Road. Miss Josephine Hobson, 1, Morland Road. Miss Mary 
Hobson, 1, Morland Road. Miss Beatrice A. Hogg, 5, Cargreen Road, 
- South Norwood. Miss Florence M. Parsons, 4, Park Hill Rise. 

January 15th, 1901.—Mr. Bryan T. Harland, 3, Fell Road. Master 
Cyril M. Oroft (Junior), St. Olave, 48, Birdhurst Road. Miss Nora K. 
Hobson (Junior), 1, Morland Road. 


Donations To THE Liprary, 1900. 


From Individuals.— Senecio paludosus and S. palustris in East 
_Anglia—Mr. Bennett. Notes on the Drift Gravels of West Wickham, 
Kent—Mr. G. Clinch. Some Sections of Chalk between Croydon and 
Oxted—Mr. Caleb Evans. The Origin, Development, and Aims of 
our Scientific Societies—Sir John Evans, K.C.B. Natural History of 
Reigate and Vicinity, with List of Coleoptera—Mr. Linnell. Com- 
parative Mortality of English Districts—Dr. Franklin Parsons. Notes 
on the Flora of Kent; Plant Notes from Sutherland and Cantire—Mr. 
Salmon. British Land and Freshwater Mollusca (Reeve); Building 
of the British Isles (Jukes Brown); Physical Geology and Geography 
of Great Britain (Prof. Ramsay); Monograph of the Gault (Price) ; 
Geology of Oxford and the Thames Valley (Phillips)—Mr. W. Topley. 
Nature Notes; Professor Prestwich’s Geology; Geology of the London 
Basin, The Chalk and Eocene Beds of the Southern and Western 
Tracts; Guide to Geology of London—Mr. W. Whitaker. 

From Societies. — Report of the St. Leonard’s and Hastings 
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Natural History Society, 1899; Proceedings of the Hampshire Field 
Club, volume iv., part 1; Journal of the Quekett Microscopical Society, 
November, 1899; Report of the British Association meeting at Dover; 
Journal of the Royal Microscopical Society, Nos. 133, 134, 135; Report 
of the Missouri Botanical Garden, 1899; Proceedings of the South 
London Entomological Society, 1899; Bulletin of the Lloyd Library, 
Cincinnati; The Essex Naturalist, volume ix., nos. 4-12; Proceedings 
of the Academy of Natural Sciences, Philadelphia; Journal of the 
Manchester Geographical Society; Report of the Surrey Footpaths 
Preservation Society; Proceedings of the Berwickshire Natural His- 
tory Club; Session Book of Buncle and Preston, 1665-1690; Transac- 
tions of the Eastbourne Natural History Society; The Rochester 
Naturalist; A New Reduction of the Meteorolcgical Observations at 
Greenwich; Report of the Brighton Meeting of the South-eastern 
Union of Scientific Societies; Journal of the City of London College 
Science Society; Transactions of the Norfolk and Norwich Naturalists’ 
Society; Proceedings of the Geologists’ Association; Proceedings of 
the Scottish Microscopical Society; Annual Report of the Brighton 
and Hove Natural History and Philosophical Society; Catalogue of 
the Library of the Geological Society of London. 

From Publishers.—Photography; The British Journal of Photo- 
graphy; The Amateur Photographer; Science Gossip. 

During the past year, in accordance with the resolution passed on 
January 16th, 1900, arrangements have been made with the Librarian 
of the Public Library for the transfer of part of the Club’s Library to 
the Reference Library at the Town Hall. Up to the present, 313 
volumes have been handed over.—ALFRED Roops. 


Exureits, 1900. 


February 20th.—Mr. H. C. Collyer: Flint Implements from Den- 
mark. Mr. W. M. Holmes: Nautilus and Specimens of Ammonites. 

March 20th.—Dr. Parsons: Fossils (Paludina lenta) from the 
Corporation Well-boring in Stroud Green. 

April 10th.—Mr. Hogg: Relics from Battlefields in South Africa. 
Mr. N. F. Robarts: Bone Implements and Skates from excavations at 
Finsbury. 

May 15th.—Ni.. 

September 18th.—Mr. N. F. Robarts: Pyritized Wood from Mitcham 
Gravel, and Transverse Section of Silicious Sponge. Dr. Hinde: 
Rounded Fragment of Lower Greensand Chert, also specimens of 
Ventriculites Raratus from Valley Gravels, Foxley Heath. Mr. W. 
M. Holmes: Female Cockroach. Miss Klaassen: Rubbing of old 
Carving from Hartland Quay, Dorsetshire. 

October 16th.—WNil. 

November 20th.—Mr. N. F. Robarts: Neolithic Celt from Salisbury 
Plain. 

December 18th.—Mr. J. 8. Clark: Specimens of Sandstone with 
Unios from Woolwich Beds at Beddington Sewage Farm. Mr. H.C. 
Collyer: Coilection of Bronze Celts. Mr. N. F. Robarts: Fibula and 
ring from Whyieleafe. Mr. Lovett: Series of Paleolithic Implements 
from Thames Valley, with models showing system of mounting in 
Deer’s Antler. 

January 15th, 1901.—Nil. 
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Ixxiv Proceedings. 


Natural History Society, 1899; Proceedings of the Hampshire Field 
Club, volume iv., part 1; Journal of the Quekett Microscopical Society, 
November, 1899; Report of the British Association meeting. at Dover; 
Journal of the Royal Microscopical Society, Nos. 1388, 184, 185; Report 
of the Missouri Botanical Garden, 1899; Proceedings of the South 
London Entomological Society, 1899; Bulletin of the Lloyd Library, 
Cincinnati; The Essex Naturalist, volume ix., nos. 4-12; Proceedings 
of the Academy of Natural Sciences, Philadelphia; Journal of the 
Manchester Geographical Society; Report of the Surrey Footpaths 
Preservation Society; Proceedings of the Berwickshire Natural His- 
tory Club; Session Book of Buncle and Preston, 1665-1690; Transac- 
tions of the Eastbourne Natural History Society; The Rochester 
Naturalist; A New Reduction of the Meteorological Observations at 
Greenwich; Report of the Brighton Meeting of the South-eastern 
Union of Scientific Societies; Journal of the City of London College 
Science Society; Transactions of the Norfolk and Norwich Naturalists’ 
Society; Proceedings of the Geologists’ Association ; Proceedings of 
the Scottish Microscopical Society; Annual Report of the Brighton 
and Hove Natural History and Philosophical Society; Catalogue of 
the Library of the Geological Society of London. 

From Publishers.—Photography; The British Journal of Photo- 
graphy ; The Amateur Photographer; Science Gossip. 

During the past year, in accordance with the resolution passed on 
January 16th, 1900, arrangements have been made with the Librarian 
of the Public Library for the transfer of part of the Club’s Library to 
the Reference Library at the Town Hall. Up to the present, 313 
volumes have been handed over.—ALFRED Roops. 


Exurpits, 1900. 


February 20th.—Mr. H. C. Collyer: Flint Implements from Den- 
mark. Mr. W. M. Holmes: Nautilus and Specimens of Ammonites. 

March 20th.—Dr. Parsons: Fossils (Paludina lenta) from the 
Corporation Well-boring in Stroud Green. 

April 10th.— Mr. Hoge: Relies from Battlefields in South Africa. 
Myr. N. I’. Robarts: Bone Implements and Skates from excavations at 
Finsbury. 

May 15th.—Nil. 

September 18th.— Mr. N. F'. Robarts: Pyritized Wood from Mitcham 
Gravel, and Transverse Section of Silicious Sponge. Dr. Hinde: 
Rounded Fragment of Lower Greensand Chert, also specimens of 
Ventriculites Raratus from Valley Gravels, Foxley Heath. Mr. W. 
M. Holmes: Female Cockroach. Miss Klaassen: Rubbing of old 
Carving from Hartland Quay, Dorsetshire. 

October 16th.—Nil. 

November 20th.—Mr. N. F'. Robarts: Neolithic Celt from Salisbury 
Plain. 

December 18th.—Mry. J. 8. Clark: Specimens of Sandstone with 
Unios from Woolwich Beds at Beddington Sewage Farm. Mr. H. C. 
Collyer: Collection of Bronze Celts. Mr. N. F. Robarts: Fibula and 
ring from Whyteleafe. Mr. Lovett: Series of Paleolithic Implements 
from Thames Valley, with models showing system of mounting in 
Deer’s Antler. 

January 15th, 1901.—Nil. 
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TRANSACTIONS 
THE CROYDON MICROSCOPICAL AND 
NATURAL HISTORY CLUB. 
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147.—TuHREE-coLtouR PHoTOGRAPHY APPLIED TO THE CoRRECT 
Dexineation or Naturat History SupJects. 


By W. Savinue-Kent, F.L.S8., F.Z.8., &e. 
(Read March 20th, 1900.) 


Tue three-colour printing process as applied to the production 
of artistic and commercial illustrations is doubtless familiar to 
the majority of those present at this meeting; it having within 
the last few years made such substantial progress, that it 
promises within the next decade to completely outstrip and 
supersede the older and more elaborate system of chromo- 
lithography. 

In chromo-lithography a complex colour subject may require 
as many as twelve to sixteen or even twenty ponderous stones, 
each one specially engraved and supplied with its respective colour 
tint to produce in the combined print a correct replica of the 
original. Add to this, that each printing has to dry thoroughly 
before the application of the succeeding tint, such drying occupy- 
ing at least twenty-four hours, so that if we have only twelve 
colour stones to deal with, a fortnight is, at the shortest, occupied 
before the result is realised. 

The three-colour process, as its name implies, involves the 
employment of three colour-printings only, in conjunction with a 
proportionate abbreviation of the time occupied in its mechanical 
accomplishment. It is, moreover, an essentially photographic 
method; three separate negatives of diverse but scientifically 


gauged intensities being taken of each subject, and the combined 
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colour printings or positives from these negatives having a 
corresponding but complementary colour ratio. 

The scientific principle upon which the very remarkable colour 
reproductions now obtainable have been rendered possible owes 
its origin to the late Professor Clerk-Maxwell, who so long since 
as the year 1861 demonstrated the fact that all the colours of 
the solar spectrum, and concurrently all those of nature, are the 
equivalents of an admixture in varying proportions of the three 
primary colours of the spectrum, viz. red, green, and blue-violet. 

It is only of late years, with the perfecting of photographic 
apparatus generally, and of plates and emulsions of extreme and 
discriminating sensibility in particular, that Clerk-Maxwell’s 
discovery has been found capable of practical commercial appli- 
cation. Among those who have contributed most extensively to 
both the theoretical and practical utilisation of this three-colour 
photographic process, the names of our own countryman, Captain 
Sir William Abney, Frederick E. Ives, of Philadelphia, Prof. 
Joly, of Dublin, and Lumiere, of Paris, are most eminently 
notable. 

The outcome of Mr. Ives’s experiments and investigations has 
more especially been the production of that very ingenious in- 
strument the photo-chromoscope, or kromskop, as it is more 
popularly known. This is a contrivance by which, through the 
medium of accurately regulated red, blue, and green-coloured 
glasses and reflectors, photographs of objects previously taken 
through screens of the same tint are presented to the eye—more 
especially in the stereoscopic modification of the instrument— 
with the most realistic fidelity. Mr. Ives has also invented a 
kromskop lantern, by which, through coloured glasses, similar 
realistic images can be projected on a screen. The one draw- ~ 
back, however, to these nature-like pictures as produced in the 
kromskop, or with the aid of the kromskop lantern, is that they 
are after all only intangible images that cannot be presented 
without the aid of the complex and costly instruments devised 
by their inventor. To meet popular requirements and general 
application, natural colour pictures or lantern slides that are 
available, like monochromes of the ordinary type, for individual 
handling and examination, or for projection by any ordinary 
optical lantern, have been the desideratum. 

Substantial progress has now been made towards the achieve- 
ment of this much desired goal. Ives himself was among the 
first to produce such tangible natural colour lantern pictures, 
the positives being printed on three transparent primary colour 
carbon tissues, which were then superimposed in correct register. 
Mr. Benetto, of Cornwall, from whom great expectations were 
in evidence a year or so since, has produced noteworthy results 
by the same process. Lumiére, of Paris, has employed stained 
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collodion films consecutively printed in correct register on top of 
one another with the accomplishment of the same object, and 
the results of his labours in this direction are likely to constitute 
one of the most interesting displays at the forthcoming Paris 
Exhibition. 

There yet remains to be mentioned the very ingenious 
adaptation of the three-colour system invented by Prof. Joly, of 
Dublin. In accordance with his system the three primary 
colours are all included in alternating microscopically minute 
parallel lines ruled upon a single original or taking screen, and 
in the reverse or complementary order on a corresponding or 
viewing screen, which has to be bound up in perfect register 
with each resulting positive. 

The impression to the eve of these Joly pictures, with their 
serried lines, while very pleasing, is highly suggestive of a piece 
of tapestry work, and when greatly enlarged upon the lantern 
screen the objects delineated present the aspect of being viewed 
through a wire cage, or thin closely approximate park railings. 
This aggressive prominence of the ruled colour lnes is un- 
doubtedly a fatal obstacle to the utilisation of the Joly process 
for the colour registration of subjects requiring scientifically 
accurate reproduction of their minuter details. 

Neither of the several systems hitherto enumerated fulfilling 
the requirements of the easy practical application and scientific 
accuracy that is in demand, I will now pass on to the introduc- 
tion and illustration of that modification of the three-colour 
process which, so far as my personal experiments and experience 
is concerned, appears to me to hold out the most encouraging 
future prospects. In common with the original Ives transparency 
system, the construction of the final positives has much in 
common with the ordinary carbon process, but with modifi- 
cations that have been specially devised by Mr. E. Sanger 
Shepherd, a former collaborator with Mr. Ives. The essential 
details of Mr. Shepherd’s process are described in a paper on 
‘‘Three-colour Lantern Slides,’ communicated by him to the 
meeting of the Royal Photographic Society, held on Nov. 28th, 
1899, and are published at some length in the ‘ British Journal 
of Photography’ of Dec. 1st of the same year. The practical 
application of this Sanger Shepherd lantern slide process has 
been so far assured that all the materials and instructions for 
its employment are now obtainable through the ordinary com- 
mercial channels, so that anyone possessed of a camera and 
ordinary manipulative skill can compose his own natural colour 
pictures. 

Before proceeding to submit to you some few results of my 
own experiments with this process, 1 may briefly explain that 
the negatives from which the slides have been produced were all 

c2 


20 Mr. W. Saville-Kent on 


taken in triplicate through a set of coloured screens similar to 
that which I now exhibit, and which is in point of fact the one 
with which I originally took several hundred negatives for the 
composition of positives or kromograms for illustration in the Ives 
kromskop. This set of screens 1s, as you will see, tinted 
respectively red, green, and blue-violet, and the positives printed 
from the three consecutive negatives taken have in corresponding 
order to be printed in or stained the complementary tints of 
blue, red, and yellow, and are then carefully superimposed to 
produce the natural colour replica. This reversal of the printing 
colours as compared with those of the original negative screens 
will suggest itself as being a rational and consistent outcome of 
the principles that obtain in the practice of ordinary photo- 
graphy; the black of the negative being rendered white in the 
positive, and the white of the negative by black. In hke manner 
the negative taken through tle red screen has to be printed blue 
because that colour represents the combined tints of the solar 
spectrum minus red, which must be omitted; the red, or more 
correctly pink, print from the green screen similarly represents 
all the spectrum tints minus green, and the yellow prints from 
the blue-violet screen the spectrum tints minus blue-violet. 

The slides which I will now throw upon the screen will, I 
trust, fulfil their object of demonstrating the practical utility of 
this process for the correct delineation of, or, I should perhaps 
say, counterfeiting, the natural aspect of the objects photographed. | 
Yet more perfected results can and will no doubt be accomplished 
by further experiment and experience along this same line of 
research, and I shall be very pleased if what I am about to 
submit to you may encourage many here present to take up this 
same fascinating branch of photography. 

Mr. Saville-Kent then proceeded to the exhibition on the 
sereen of an extensive series of subjects that he had prepared on 
the system he advocated. ‘These included representative lantern 
slides illustrating all the leading natural history branches. 
Among floral subjects, the orchid class was largely to the fore, 
various species of Dendrobium, Masdevallia, Cypripedium, and 
Cattleya being especially noteworthy. Various tropical butterflies, 
suitably associated with the orchids indigenous to their corre- 
sponding districts, were included in this series. More ordinary 
floral types included a bright crimson Glowinia associated with a 
brilliant blue Morpho butterfly; a vase of lilac, and several 
groups of tropical water-lilies. Of abnormal plant forms, two 
typical species of the genus Stapelia, or so-called carrion flowers 
of South Africa—the one, S. variegata, resembling a spotted 
starfish, and the other, S. psomaensis, clothed with brown fur-like 
hair, were of special interest. It was explained by Mr. Saville- 
Kent that the carrion-lke odour of these flowers attracted flies, 
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who, in the last-named species more particularly, deposited their 
eggs freely upon them, apparently under the impression that the 
malodorous blossom, with its hairy clothing, was the skin of a 
defunct quadruped. Mr. Saville-Kent had further observed of 
the plants grown in his conservatory, that the large blow-flies 
would insert their proboscis between the central rigid anther- 
styles, and be held prisoners in such a position for many hours. 
He anticipated that in its native country the species and its allies 
would be found to be to a large extent insectivorous. A group 
of scarlet and white spotted fungi from the Shirley Woods, for 
which the exhibitor acknowledged his indebtedness to Dr. Franklin 
Parsons for the original specimens photographed, concluded the 
botanical series. Among the various forms of butterflies and 
moths projected on the screen, that of our familiar red admiral, 
Vanessa atalanta, complacently resting on a cabbage leaf, was 
more particularly admired. 

Mr. Saville-Kent, as is well known, ee of late years devoted 
much attention to the study of lizards, and possesses an extensive 
and interesting collection of living types. Of several of these 
Mr. Saville-Kent had secured life-like colour photographs. These 
included more especially the Australian stump-tailed lizard, the 
Algerian and Hegyptian skinks, and the so-called teguexin of 
Central America, which Mr. Saville-Kent has recently demon- 
strated is in the habit of running bipedally, after the manner of 
a bird, in common with other lizard types that have formed the 
subject of his special investigation. 

Fish were found to lend themselves very appropriately to 
three-colour photographic delineation. A group of gold and 
silver carp and a common red-spotted plaice were particularly 
realistic, as also that of a John Dory with extended jaws in the 
act of engulfing a smaller rock fish. A spring idyll—such as 
may be often re-enacted in the woods and hedgerows around us 
when the spring is fairly advanced—constituted the subject of a 
more ambitiously artistic colour picture. It consisted of a bank 
of primroses and bluebells, with a couple of brimstone butterflies 
toying over them, while ensconced in a sheltering corner of fern 
leaves a young leveret was inquisitively watching the sportive 
butterflies. This lantern slide more particularly demonstrated 
the latent possibilities of this three-colour photographic process 
as an aid towards the composition of colour pictures, and as such 
recommends itself to the attention of both the oil and water 
colour artist. 

Bird life constituted the subject of the concluding series of 
colour slides shown by Mr. Saville-Kent. The so-called Austra- 
lian wrens, belonging to the genus Malurus, were particularly 
notable for their bright coloration, and coincidently formed 
appropriate subjects for colour reproduction. One species— 
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M. cyaneus—was a brilliant turquoise blue and black; another, 
black and scarlet; while a third—WM. pulcherrimus—combined 
the tints of the two foregoing. The little emu wren, Stipiturus 
malachurus, while of a more sober brown tint, was conspicuous 
for the peculiarly elongated and slender growth of its primary 
tail feathers. Both this and others of the preceding species were 
photographed in association with Australian acacias and other 
flowering plants indigenous to their native habitats. 

A justly admired peacock’s feather, in which the characteristic 
tints were most realistically reproduced, brought Mr. Saville- 
Kent’s demonstration to its conclusion. 

Mr. Saville-Kent remarked in conclusion that the more im- 
portant materials that are, so to say, essential for the successful 
prosecution of this photographic process illustrated by him that 
evening were :—Correct colour screens, such as are constructed 
by Mr. Sanger Shepherd and the Cadett Lightning Spectrum 
Plate, which has been specially manufactured for use in con- 
junction with the foregoing screens. As regards cameras, any 
form of stand camera could be utilised for this process; many 
of the subjects which he had exhibited having been taken with 
a kodak camera, across the front lens of which he had slung 
consecutive sections of-his colour screen. 


148.—TuHe Stone Monuments or Britrany. 
By H. C. Couuyer. 
(Read May 15th, 1900.) 


THESE monuments are mainly concentrated in that part of 
Lower Brittany surrounding the Morbihan Sea, near the villages 
of Carnac, Plouharmel, and Locmariaker. and not far from the 
town of Auray, a district which seems to have been dedicated to 
religious and sepulchral purposes by the population of a large 
tract of country. They consist of Menhirs or Standing Stones, 
arranged in rows side by side, which stretch for long distances 
across the country; others are placed to form square or circular 
enclosures, and some, the largest of all, standing singly; and, 
secondly, Dolmens, or Table Stones, which in this country we 
call Cromlechs; but the term Cromlech is there applied to the 
square or circular enclosures of standing stones. The dolmens 
are larger than anything of the kind found in these islands, and 
occur in great numbers, and in various states of preservation. 

There are many hundreds of standing stones, but, numerous 
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as they now are, it is evident that they were once far more so, 
for the alignments are in places interrupted by cultivated fields, 
and isolated stones that were too large for removal show that 
the lines were once continuous. All the stones are of granite ; 
the subsoil of the country is also granite, and the land exceed- 
ingly poor; and it is doubtless owing to the barren nature of 
the country that the monuments have been preserved in the 
numbers that they fortunately have been. It is certain that the 
dolmens were places of burial, and were all originally covered 
by tumuli or cairns; some few retain their original tumulus 
intact, as, for example, Mont St. Michel, at Carnac, and the 
fine tumulus on Gavr-Inis, or Goat Island, in the Morbihan 
Sea. Both of these were carefully explored by a society having 
its headquarters at Vannes, the capital of the department, and 
the various articles found in them, and in other dolmeng, are in 
the museum there; they consist of exquisitely formed cells of 
jade, jadeite, nephrite, and similar stone, some of which are the 
finest specimens of the kind known; there are also some fine 
necklaces of a greenish blue stone like turquoise. 

In the Gavr-Inis tumulus, the sepulchral chamber and the 
gallery leading to it have the upright stones at the sides, and 
which support the roof, richly decorated with various designs 
sculptured on the surface. The arrangement of this ornamenta- 
tion shows that it must have been done before the stones were 
placed in position; on one stone is a recess deeply cut into the 
substance of the granite, leaving two columns in front; it is 
about 2 ft. long and 4 in. deep behind the columns, which are 
4 ft. high and 14 in. thick, and there is a trough at the bottom 
of the recess 14 in. deep. 

The human bones found in the onerabers of these dolmens all 
showed that they had been burned, and cremation seems to have 
been generally practised; but some small stone chambers have 
been found called ‘‘ Kist-Vaens,’’ each containing a body lying 
on its side in a doubled-up position; one such is preserved in 
the museum at Carnac. 

Others also of the dolmens have designs and hieroglyphics 
sculptured on their stones, as we shall notice later on, and the 
question has been raised if it is possible that they could have 
been done with stone tools. Experiments have been tried, and 
it is found that such designs can be worked on the surface of 
granite with tools of diorite or a similar stone, but not with 
tools of flint, which, though harder and bearing a better cutting 
edge, is not so tough as diorite, and breaks in use on such a 
hard stone as granite, just as stonemasons of the present day 
use steel tools of a softer temper for granite than for limestone. 

Another large dolmen near Locmariaker, called ‘‘ The Table 
of the Merchants’’ (photographs shown), has the end stone 
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sculptured, and on the under side of the roof-stone is a figure, 
of which I give a sketch about full size, as it is not possible to 
photograph it. This is mentioned by Sir John Kvans in his 
work on ‘‘ Stene Implements,” but he gives no illustration. He 
says that it is ‘‘ The outline of a celt in its handle, carved on 
the under side of the roof-stone of a dolmen known as ‘ La 
Table des Marchands,’ near Locmariaker, Brittany. The end 
of the handle seems . . . to be curved back beyond the socket 
for the blade, which, however, it does not touch; at the other 
end of the handle there is a loop like a sword-guard for the 
insertion of the hand. There is some little difficulty in deter- 
mining the exact form of this incised carving, as the lines are 
shallow, and the light does not fall on them.”’ 

You see that, in addition to the details just described, there is 
an ornamental scroll at the top; this seems to represent the 
feathers or lock of hair so often used by savages to decorate 
their weapons; so we have here a representation of a stone axe 
in its handle. Many of the incised carvings seem to be more or 
less crude drawings of stone axes, as will be noticed in some of 
the accompanying photographs, and were intended either as a 
symbol of rank of the person buried, or as a charm. Stone 
axes are still used as a symbol of authority in the South Pacific 
(specimen shown) and in HKgypt; amongst the jewellery found 
recently with the mummy of a princess of the early Kmpire was 
an axe of pure gold, mounted in a wooden handle, which could 
only have been a sign of rank. Some of the Pharaohs are 
represented with somewhat similar axes in their hands. 

The name ‘‘Table of the Merchants”’ is suggestive, as the 
classic authors tell us that the method of trading adopted between 
the Phenicians and savage tribes was for the tribe to put the 
goods they had to barter on a flat rock and go away; the traders 
would then put what they thought a fair exchange and leave it ; 
if the tribe were satisfied, they took the goods offered and left 
their own ; if not, they took their own goods away, leaving those 
offered, and the deal was over for that day. The photograph 
shows that when the ground was higher this would have been 
just the sort of stone suitable for the purpose. 

The supporting stone at the end of this dolmen, which faces 
the entrance, has its surface decorated with sculptures in slight 
relief (as shown in the two photographs). These sculptures 
were evidently done before the cap-stone was put in its place, 
and many of the carvings in other dolmens show evidence of the 
same kind. 

A dolmen near Plouharmel, called Mané Lud, has some 
curious carvings on the stones supporting the central chamber, 
of which I was able to secure a photograph; the markings on 
the edge of one very much resemble Ogham inscriptions, others 
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seem to represent axes and serpents. All these markings consist 
of shallow grooves or channels about 4 in. wide and # in. deep, 
just such as would be made with a stone chisel. 

The covering stones of this dolmen are flush with the sur- 
rounding soil, and on one of them is a row of wedge holes, as 
shown in the photograph. The edges of the holes are much 
weathered. 

These wedge holes are exactly like those made by the Egyp- 
tians in detaching large blocks of stone from the quarry. The 
photograph shown I took some time ago, in the disused quarries 
in the desert near Assouan, Upper Egypt. A row of wedge- 
shaped holes was cut along the line of fracture desired. These 
were filled with dry wood wedges, driven in hard, and then 
moistened with water; the resulting expansion split the syenite 
with such certainty that obelisks were partly finished in the 
quarry before being detached from the natural rock. It is 
evident that the Stone Age people knew of this method, and 
used it to break off pieces from blocks that were too large, but 
none of the stones show any signs of quarrying, and they were 
all probably blocks found loose on the surface; but the method 
by which the largest were got into position is a mystery of 
which no definite solution has yet been offered, but it seems to 
have been done by the combined efforts of large numbers of 
men all pulling together, with wooden rollers placed under the 
stone to reduce the friction, as shown in some of the Kgyptian 
sculptures. j 

Sir Joseph Hooker mentions the existence of large numbers 
of rude stone monuments in Southern India, erected in rows 
and circles, resembling Stonehenge in dimensions and appear- 
ance, and he says that they are erected at the present day by 
the Kharjias, a race of barbarous hill men very low in the scale, 
of bloodthirsty disposition, and addicted to human sacrifices. 
Their method of removing the blocks for their dolmens and 
menhirs is by cutting grooves, along which fires are lighted, 
and into which, when heated, cold water is run, which causes 
the rock to fissure along the groove. 

The blocks are erected by sheer brute force, the lever being 
the only aid. 

In a dolmen near Locmariaker are some curious incised mark- 
ings, of which the sketch shown represents three. Two of them 
seem intended for boats with men in them; the large one is on 
the stone facing the entrance, and seems meant for a pair of 
eyes with eyebrows. There is not light enough in the chamber 
to photograph by. 

Many of the dolmens are in, groups of three or four together, 
so close that one large tumulus must have covered the whole. 
In some cases the base of the tumulus remains, so that the 
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covering stones of all the chambers only just show at the surface. 
as in the case of the dolmens of Kondossec, shown in the photo- 
graphs, and several other groups near. In the case of the dolmen 
of Keriaval, of which two photographs are shown, there is a centre 
gallery with chambers at each side. This dolmen has been en- 
tirely denuded of its covering of earth, as also has the fine dolmen 
of Mane Kerioned, of which I took three photographs. ‘This is 
one of the most picturesque of all. Most of the finest monuments 
have been taken possession of by the French Government, and 
cared for and protected by them. Notices to this effect are put 
on stones near, as will be seen in the photograph of the dolmen 
of Crucuno, which is a purchased one, plates having run short. 

It would be well if our Government took more steps to preserve 
ancient monuments in this country than they do; so much damage 
and destruction is constantly going on that can never be remedied 
afterwards, and priceless memorials of the past are being lost 
for ever. 

Another photograph shows a group of dolmens that have not 
been considered important enough to clear of bushes or take 
possession of, and they stand amongst the gorse in the wilds in 
the condition they all were in a few years ago (the covering 
stone of one shows a rounded boulder of quartzite in the granite). 
The stone of which the monuments are composed is a fine 
grained grey granite, and all (with two exceptions only) are 
stated to be of the granite of the country. I show a specimen 
or two of granite, and also some pebbles of a jasper, &c., which 
occur on the surface near the menhirs. These show a curious 
weathering, as of partial solution, like half-dissolved crystals 
of sugar. 

The menhirs, or standing stones, next claim our attention. 
Opinions differ greatly as to the original purpose for which they 
were erected, but most authorities consider that they had a 
sepulchral origin—in fact, that they were nothing else than rows 
of gigantic tombstones; but, with regard to the large isolated 
menhirs, it ig probable that they were objects of worship, or 
connected with the worship of the sun; also from the super- 
stitions still prevalent amongst the peasantry they may have 
had a phallic significance. ‘I'he largest of these now standing 
is about forty feet high, but one which has been thrown down 
and broken measures seventy-eight feet in all, and must have 
stood seventy-two feet above ground. I show a photograph of 
this, and the six feet of the broken stump-end which was in the 
eround is clearly noticeable in the photograph (and still more so 
to the eye) by the difference in weathering. Now this monolith 
was thrown down about 13800 or 1400 years ago, when the 
people were first converted to Christianity, for we are told that 
when Christianity was introduced in the sixth century the 
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Christian missionaries began to throw down these stones, which 
were objects of worship, but, finding the task beyond their 
powers, they consecrated the remainder, and put crosses on 
them. Crosses are on some to this day. Now, when the stone 
was thrown down, the weathering must have gone on, both on 
the newly exposed part as well as the rest of the surface, and 
the difference still apparent and the sharpness of the fractured 
surfaces, compared to the weathering that occurred previously, 
shows that it must have been in a standing position for an im- 
mensely longer time than it has been in a broken and recumbent 
one. Again, one of the menhirs of the alignments of Kermaric 
is shown by Mr. Miln, who carried out extensive excavations 
there, to have been thrown down by the Romans, and used as a 
cooking place for the Roman camp, which utilised some of the 
standing stones in its vallum, and in this the same evidence of 
great weathering is shown, which must have occurred when it 
was in an upright position. Indicative of a remote antiquity, of 
course some must be much older than others, and the erection 
of these monuments must have gone on through long ages. 
Another interesting point is the similarity of idea between the 
obelisks and pyramids of the early Empire in Egypt, and the 
giant menhirs and the large tumuli of the Stone Age people. Is 


- it not probable that both peoples started with the same ideas, 


but that the Kgyptians elaborated them as civilization advanced ? 
For stone monuments of similar kind are found in Algiers, 
Tripoli, and Syria, as well as in Kurope and in India; also 
instances are known in Arabia and Persia, on islands in the 
Pacific, and the coast of Peru. 

Omitting the latter isolated instances, it will be seen that 
these megalithic monuments form a continuous series from 
Northern Africa, through Syria, Arabia, and Persia, to India, 
and along the Western coast of Kurope, being found in the West 
of Spain, the West of France, the South and West of Eneland, 
all over Ireland, and in Denmark and the extreme South of 
Sweden. They are hardly found at all in Central Kurope, and 
from their distribution along the Western coast exclusively, it 
seems to show that the Neolithic people who erected them were, 
to some extent, a sea-faring people, or else migrated along a tract 
of country now submerged, which skirted the West of Europe, 
whilst prevented by the then existing physical conditions from 
going far into the interior. 

The facts seem to point to Northern Africa as the original 
home of these people; had they been a sea-faring race they 
would naturally have spread themselves round the coasts of the 
Mediterranean before venturing into the Atlantic, but this does 
not appear to have been the case. 

It is certain that the coast-line and climate of Kurope have 
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varied greatly during the human period; the northern part of 
Sweden is rising now at the rate of 25 ft. in a century, so that 
it must have been under water at a comparatively recent period, 
and that may account for the fact that Stone Age monuments 
are found only in the extreme south of that country. If the 
level of the land in South-western Hurope were 1000 ft. higher 
than it is at present, the Continent would extend beyond the 
present coast of Ireland, but the Mediterranean basin would be 
represented by large and deep lakes, which would prevent people 
in Africa from migrating northwards, but extensive plains to the 
west and north-west, covered with forests and teeming with 
game, would probably tempt them to move in that direction. 

On the island of Lanec, in the Morbihan Sea, is a large stone 
circle, half of which stands on land, and the completion of the 
circle can be seen under water at low tide; a model of the 
island, with the circle, is in the museum at Vannes. This is 
conclusive proof that the level of the land has sunk considerably 
since the erection of the stones. 

There can be no question that a continuous lowering of the 
level of the land went on along the coast of Western Europe for 
ages; the latest instance seems to have occurred shortly after 
the break up of the Roman Empire in the fifth century. The 
numerous Celtic legends on the subject all point in the same 
direction, and seem to have a foundation in fact. In Brittany, 
there is the legend of the City of Is submerged by a sudden 
inroad of the sea. In Cornwall, King Arthur’s Land of 
Lyonnesse is said to have stretched out beyond Mount’s Bay; 
and in Wales there are several legends of the sea suddenly 
swallowing up Cardigan Bay. Again, there is the historical 
account of the first irruption of the sea into Holland, which 
drowned great part of the Batavian people about that time. 

Therefore, during the Stone Age, and at the time of the erec- 
tion of many of these monuments, the land may have extended 
much farther to the westward than it does now, even if Britain 
was not then joined to the Continent, which it may have been. 
The period of submergence must have extended over a very long 
time. Ireland, it is generally considered, was separated from 
Britain before Britain was separated from the Continent, and 
the latter event was probably a gradual one. 

It is customary to term these rude stone monuments ‘“‘ Druidi- 
eal.’”’ This name is unwarranted, there being no evidence to 
connect them with the Druids, who are described as the priests 
of the Celtic tribes of Gaul and Britain at the time of their 
subjugation by the Romans, and who worshipped in groves of 
trees; but these monuments date from a time far earlier than 
that, and are considered to be the work of a race who preceded 
the Celts, to whom the name Iberian is generally given, and are 
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represented at the present day by the Basques of Spain, by the 
people of South Wales, called by the Romans Silures, and by 
the people of the extreme West of Ireland, who are alluded to 
in Hrse literature as Firbolegs, the race who were there before 
the coming of the Milesians, a short dark non-Aryan people, who 
form a large proportion of those peoples of Western Kurope 
called Celtic. The Celts themselves came through Central Hurope 
in at least three distinct waves of immigration, and brought with 
them the use of bronze for weapons and tools, and at the time 
they came into contact with the Romans had attained the use 
of iron, for we are told that the Gauls had long iron swords, 
which bent in fighting and had to be straightened again. 

Where bronze or iron have been found associated with the 
dolmens or menhirs, there have been indications of later work, 
in the form of secondary interments, or of intrenchments, camps, 
or buildings, placed amongst the menhirs long subsequent to 
their first erection. 

It will be seen that these megalithic remains of the Stone Age 
open for us a vista of remote antiquity, and suggest many ques- 
tions of profound interest relative to the spread and development 
of the human race, and the changes in the physical conditions 
of the earth’s surface. 

On the table are some stone implements from Brittany. Most 
of them were found in the districts round Lamballe and Dinant 
by the peasants in cultivating the fields, and are made of a 
diorite, very hard and tough, of a dark grey colour when freshly 
broken, but turning brown by weathering, as will be seen by the 
specimen of natural rock; a few are of flint. There is no true 
flint in the country, so it must have been brought from a long 
distance. The smaller specimens are mostly of jadeite, and a 
stone called by the French ‘“ tirholite.” The locality from 
whence this stone was procured seems doubtful, but it is said 
that a thin vein of jadeite has been found:on the sea-coast. 
There are also some bronze weapons found in the fields, and 
some stone amulets bored for suspension, also three polishing 
stones for smoothing the skins used for clothing. Some of the 
small celts in the museums have holes bored in them, and one 
of these has evidently been begun, for the commencement of a 
drill hoie is on one side of it. The small celts on the table were 
collected by a resident in Brittany, and I believe were found in 
dolmens. 
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149.—Soms Surrey Wetxs. (Third Paper.) 


By W. Wuiraxer, B.A., F.R.S., V.-P.G.S., Assoc. Inst. C.E., 
TF’. San. Inst., Pres. Geol. Assoc. 


(Read December 18th, 1900.) 


My second paper, in our Transactions for 1894, 5, brought 
the total number of recorded well-sections in our county up to 
257. Now 45 are added, bringing the total to 302. Besides 
these, however, there are records of depth, water-level, &ec., of 
many other wells, in papers by Mr. Latham, Mr. Lucas, and 
others, which would have to be noticed in any systematic account 
of the water-supply of Surrey. I have noticed only wells with 
some geologic bearing, and, owing to the length of this paper, 
some in distant parts of the county are kept back. 

The wells now to be noticed are, with few exceptions, divisible 
into two groups: those in which the Lower Greensand is the 
source of supply aimed at (5), and the much greater number (38) 
in which the Chalk is the object. Besides these, there is one 
well in Tertiary beds, and one in gravel. 

Of these wells, only one, at Kingston, is more than 500 feet 
deep (615 feet). Only one, on the other hand, is under 100 feet. 

As regards the thickness of the geologic formations passed 
through, the greatest amount of the Drift, with other superficial 
beds, is only 384 feet, at Southwark. The London Clay is 
nowhere passed through, from top to bottom; but 800 feet of it 
has been found in one case, at Raynes Park, Merton. The 
thickness of the Lower London Tertiaries, where proved from top 
to bottom, varies from 57 feet at Streatham to 119 at Croydon ; 
and of the three members of the Series, the uppermost (Black- 
heath and Oldhaven Beds) is rarely found, the middle (Woolwich 
and Reading Beds, in one condition or another) and the lowest 
(Thanet Sand) are always present. The greatest depth in Chalk 
recorded is 858 feet (much less than the total thickness). Of 
the Upper Greensand we learn absolutely, and of the Gault 
practically, nothing. Of the Lower Greensand, a thickness of 
250 feet has been proved at Oxted; but the uppermost division 
(Folkestone Beds) has nowhere been pierced from top to bottom: 
the next underlying division (Sandgate Beds) is 38 feet thick at 
Godstone, decreasing to 80 at Oxted, and 11 at Limpsfield: of 
the Hythe Beds, a thickness of 152 feet has been recorded at 
Oxted. 


Where not otherwise stated, the figures stand for feet. Words 
in square brackets have been added by the writer. 
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Battersea. The Pure Water Co. 


Made and communicated by Mxssrs. Isiur. 

Lined with 240 feet of tubes, 84 inches in diameter, from 
10 feet down. 

Water-level 43 feet down. Supply 4000 gallons an hour. 


Thickness Depth 


MV NRCP ee ere ieee Oe alelesN sib cb cuisinalbie mn cals acicls vet e's o o's ela aioe — 12 
Prmmermeumaviell; (Ballast | ..t.0..¢-..ce-seceeeeretnesver cats 14 26 
Blue clay, with claystone at 46 to 
[London Clay, | ASME bie Bei shac deme eennreradtiivea os 30 56 

142 feet. | are clay and stomes) <3. .5....---....-. 61 117 

Clayman Gsstomerwye5 tiene ss. k seek eden oe 51 168 

Mottled clay and stone ............... d 171 

GROCIISTOME (shetty u vr cctecm slits uk ot. 5) 174 

cy Blue clayand stone! -2.2:.0..2-:62..----. L 178 
Reade oe Mottled clay and stone, with 6 inches 

eet. | OIE SHON: Ai) ORNS. =. Goonasooosonesoes 184 1964 

Clos Avene shattasie ewe oa ves odcee ots 34 200 

Greemisamadamd stoOmeur. te . .sciss «2- 6 206 

ermenan name t | Sand) 2 2cs:6ias.dssb volaversceenectersereoees yeu) 241 

OtiMMKeAING MES Gh ile cee dine Glee sdescstatednctoesseretgen sae’ 159 400 


Battersea. York Road. Messrs. Orlando Jones & Co. 
Second well. 1894. 
Made and communicated by Messrs. LeGranp and Surcuirr. 
Water-level 762 feet down. 


Thickness Depth 
EDSON) SPEND ENG 


RM (MC MUESt DOLE)” L8i. se cae uorcewetige oweceecces sce weceenet« — — 9 0 
“D. -¢ Sand and gravel (mostly sand) ...... 18 0 27 0 
[een toa OAV eee tedanensip vaneciesteee wee 4 0 dl 0 
Blue clay EMINGE Sef aTa aay /eciocc eles. (iO 102 0 
Pee coi y Clay, sandy, and septaria ............ 51 O 153 O 
Bsa | Black [aabnats|| O@IDOIGIS Sobexcosaboseboces TT he stay aot 
Shells, conglomerate —.........-...0.-+- Ik te} ales) a1 
Clays ea ete Mees Series Canon toh es ee uioe Deer la S10) 
| Mottled CHA ietac cist SapecMns «sua Saeetcwne se 11 O 169 O 

Bi ewach and Grey sand, with an inch of mundic 
693 foot | : at the hewe ation acyclic wash alas 4 13 0. 182 O 
a ; Mottled claves tcveee me eiercujee sachs oasis 8) 0 +1900 
Ane ucla: Wi eatin ces duress unk ease escaces as 15 6 205 6 
Rep bles amduclayananaccnccsscwse sce ac. 18 6 224 0. 
(Cieeny rebatomnayer Sewavl’ gotseudscodoccoooanos 6 0 280 O 

Ce pack grey sand, with 3 inches of 
Himts jab the base, -.....5...s2.00s6-6 20 38 250 38 
Slag ylke eas hvahnatye ei econknucenenagunose: Shi" OF 337% 10 
[Upper See) | Flints and sticky chalk ‘cc..cj-.c.e.+. 18 0 32507 6 


Breppineton. Russell Hill School. 


About 324 feet above Ordnance Datum. 
Communicated by Mrssrs. A. Wittiams & Co., who made the 
boring (1895). 
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Shaft 208 feet, with beds of flints in the Chalk nearly all the 
way down. Depth of water 14 feet. 

Boring 150 feet in hard dry chalk, with no flints and no 
water. 

In summer the supply is pumped out easily in about an hour. 


Bermondsey. fovel Road. Mr. T. J. Lipton’s. 


Made and communicated by Messrs. Leeranp and Sutcuirr. 


Water-level 21 feet down. 
Thickness Depth 
8 


Pitr(the rest bored) ie. . ccc ces. cueee eee eee — 
ae Ballast |eravell(.s..2.-ccecere 13 21 
[River Drift] Gravel te el sisietic renaicrenits 3 24 
Motiledi clan (eeu seeeeeece 3 27 
DAI 50.6 vce yee ec cence aes seme 3 30 
| Shells, sand, and strong clay 3 39 
| Woolwich and | | Mottled clay and grey stone 5 44 
Reading Beds, < OV HOC gy tegcdcd 1 45 
45 feet. | Pebbies and sandy clay ...... 3 48 
Conglomerate; pebbles and 
‘sandy Clays t.caeeeenc ans 3 51 
‘Very hard sand and pebbles 18 69 
hates Said et. ats ccs oe: Seiten ai eorere camera 304 1044 
Chalkcand fintsher os caoee aoe bedae aan eee 2704 375 


Bermondsey. Staple Street. Messrs. Pink’s. ? Second well. 1898 ? 


Made and communicated by Messrs. Istur. 

Lined with 160 feet of tube, of 12 inches diameter, from 
74 feet down. 

Water-level 78 feet down in the boring. Supply 8000 gallons 


an hour. 
Thickness Depth 


Well: old) the west bored s,m spear cee: -s 8 

ELuver Gravel; miallast))).-ctcst-sssce seen ore. 19 27 

Blue-clay cesar cue. seecinesones lL 44 

| London Clay, | aaa Clay yee tea daere aia: 22 66 
45 feet. | | Dead sand and pebbles |? base- 

MONb Ded] esses sen tecsae 6 72 

Mottledselaiy,. 22. fs.5 ko. scene 18 90 

Mixed: clay ties. uens ene 2 92 

Mixed clay and shells ......... i 99 

[Woolwich and | Mottled clay and stones ...... 5 104 

Reading Beds,< Green sand and pebbles ...... 2 106 

64 feet. | Clay and pebbles ............... 4 110 

Green sand and pebbles ...... 5 115 

Mixed sand and pebbles ...... 8 123 

Dead sand and pebbles ...... 13 136 

Dead, | Ehanet! ‘sand tae coenecee ee ne cces ee 24 160 

Grey chalk and fits <i::..-0 10 170 


[Upper Chalk. ] { Chalk ag alings: (eas eee bes 130 300 
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CAMBERWELL. Messrs. White's, Bagshot Street, Albany Road. 


Made and communicated by Messrs. Isuer & Co. 
Water-level 23 feet down. Good supply, 12,000 gallons an 
hour. Pumping at this rate lowers the water-level to 40 feet 


down. 
Thickness Depth 


Dug well (the rest bored, 185 inches diameter) — 10 
[River Drift, es Ree We tasting eet seo neaune ne nes 83 183 
103 feet. | Gravel and:sand © .....::/...-<24<:- 2 203 

: . Dead ereen-sand) 155..0- 2.508.202 2a 23 

Bicolyieh ft. | Green sand and pebbles ......... 6 29 

joes a | Pebbles and grey sand © ...-..:.- 5 34 

Dark grey [Thanet] sand ..... Pie Ore ae 37 71 

SEU AMES occ sire sche aise gic tonic wees sais sense 289 360 


CamBerwewt. Messrs. White's, Cunard Street, Albany Road. 


Made and communicated by Mzssrs. Ister & Co. 

Lined with 90 feet of tubes, 184 inches diameter. 

Water-level 27 feet down. Good supply, 12,000 gallons an 
hour. Pumping at that rate lowers the water-level to 40 feet 


down. 
Thickness Depth 


Dug well (the rest bored, 134 inches diameter) — 113 
Beayene rit. 7) (Ballasts! <.. av.tsc.ce-tsoecosces eee 7 183 
93 feet. | (Baltast amd claiys occs ds... 2c 2=- 24 21 
| Woolwich (Sandkand pebbles ..ss..2....-.:.3- 4 25 
Beds, 10 feet.| (Green sand and pebbles ......... 6 31 
Pamevabnamet Scand’ ts scccc. sce cctecetwewessasseet sees 35 66 
METI I ITAGS oc... ad axoedsncedeescecdanstoeneseocsoess 296 362 


CaMBERWELL. Messrs. White's, Neate Street. (2? Artis Capel & Co.) 
Made and communicated by Mzssrs. Istur & Co. 
Water-level 18 feet down. Yield 6000 gallons an hour. 


Thickness Depth 
12 


Dug well (the rest bored, 10 inches diameter) ... — 
| Woolwich and Thanet Beds] Sand &e. ............ 68 80 
RSs ba ON CM TT STEMS) aco vic Sars s cacuie 8 ha ue ceieane odeateeseosas 2195 2994 


Another well in same street. Also Messrs. White's. Same authority. 
Water-level 204 feet down. Supply 12,000 gallons an hour. 
Pumping at this rate lowers the water-level to 40 feet down. 
Thickness Depth 


Dug well (the rest bored, 134 inches diameter) —- 133 
Ete aC UAV Clay cernss. Sasha dissec ccceines (eecauntwone ses 3 23 
Woolwich (Loamy green sand ............... $ 233 
Beds, 43 feet.| | Dead green sand ..............06+- 4 274 
Beye amet: SAG. o..-..ccccscsteetacatueceeme deca ee 364 64 
Meu ROA HOMMIMES crcvescsu cdc ces sos useeowacaactintys avcslate 302 366 


D 
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CaMBERWELL. North Surrey Brewery, Messrs. Pugh & Co. 


Made and communicated by Mussrs. Ister & Co. 
Water-level 25 feet down. Supply about 2000 gallons an hour. 


Thickness Depth 
Ducrwellh(themwestibored) ine icccdcen-ten cen ae cence — 30 


| Woolwich Beds| Green sand and pebbles......... 9 39 
Green| Phaneti| sand) tis. uns. sees seec ea: cove cee 41 80 
Challe and flimts 5. siscc. sccsetan nts sen deeeme seems temeinee 101 181 


Carshalton. Ansell’s Paper Mill. |? Papermill Lane.| 1900. 


Made and communicated by Mrssrs. Leeranp and Sutcuirr. 
Water rose to 17 inches above the ground (October). 


Thickness Depth 


SOUL Wee cet cared wicticeuaeees s Saaee ve tite s cae mine tee noe eee 4 83 
Blulexcl ayy cdatet aces comeinsdoee accion 10 183 
| Reading Beds, late CLAY SMe atoe tha eae eee eee 5} 24 
503 feet. | paeeae Cla yg te cae cdae sean eres 25 49 
Green sandy clay and pebbles 10 59 
Grey, | Mhametil Sami. oc ese osc sedastn'e see poem eeres 38 97 
Chalk fad imtsy sa.nceeecncensee teers cus dcccsascsmnetee 208 300 © 


Clapham Road. Nv. 1389. Messrs. Causton’s. 1898 ? 


Made and communicated by Messrs. Isumr. 
Lined with 190 feet of tube, 15 inches in diameter, from 
20 feet down. 
Water-level 54 feet below surface in bore. Supply 12,000 to 
18,000 gallons an hour. 
Thickness Depth 


Soils(maadereroumad) im Aare wes see ec eenaee coer 8 8 

[River Gravely) soos .csen. ta: sessed cocciak demain a 20 28 

Blue slaty ea ttewstoisescceserecesest ak 17 105 

{London Clay, Black | flint | 

813 feet. | | Basement-bed | pebbles... z 1063 
(Ghean sand 3 1093 

eBedvot shell. eeeaens aeee cs coscees 4 111 

: Dead grey sand s..2.2.3..22.00s0.0-% 10 121 
cores Mio ttle ds claiya Macteasene ease areca 2 1273 

41 feet.| A bron nay ASEH OG | Sch cncan obadhasucicedte 5s 133 
‘ Hard mottled clay ............... 143 1473 
Congealed [cemented] pebbles 3 1503 

Green sain dir ee deen cokseeaseo aes 113 162 

(Thanet: Sandia) Handyoney sand quc.-sscs-esceee 9 171 

445 feet. | Dark, sreen Sand yecssacecossessene 11 182 

Darlverey san@).c.scc.dscescsmeess 13 195 

SN Mints wathycliailkeescsssscceeeeee aes 225 420 

[Upper Chalk. ] | Hard grey Clallkoae 0. ncnecucin et 5 425 
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Coutspon. Reedham Asylum. 


Letter from. Mr. J. C. Carrer (Master) to Mr. Topley. 

Well 230 feet deep. Headings south, north, and west (10 feet 
high, 6 wide); the first 20 feet long, the other two 40. Their 
floors are about 12 feet above the bottom of the well, and the 
northern one dips down considerably. 

The water (April, 1894) 20 feet up in the well, so that the 
headings are nearly full. The lowest level, according to Mr. 
Toptey, gave about 6 feet of water in the well. 


Croydon. Gloucester Road. American Steam Laundry. 


Made and communicated by Mxrssrs. IstEr. 

Lined with 175 feet of tubes, 6 inches in diameter, from 
5 feet down. 

Water-level 66 feet down. Supply about 1000 gallons an 


hour. 
Thickness Depth 


| River Gravel. | Ballast, with water ............... 19 19 
Mondon Clay, (Blue clay ..........c.-cenecoriecenees 47 66 
50 feet. | (Clay and pebbles (? with water) 3 69 
[? Oldhaven Beds.| Hard grey sand (? with water) 13 82 
| Woolwich and ae a eiareislatalsvslolovelelcisistsielsloters!sielalsialo 5 ae 
Reading Beds, y seeeeeeneeeetesesessseee 
51 feet. | Green sand and pebbles ......... 5 118 
ae Green sand, with water ......... 15 133 
(Thanet Band, ee 9 ” DE PERS ee ae ee 
be feet. iegamty SAAC Mpeert neat sem etes Gick dels 6 175 
Cin AM COMINGS vs cece te te caslcns scar veditessucaedes 5) 250 


Croydon. Ice Co. By the western end of the Barracks, 
Mitcham Road. 1899. 


Made and communicated by Messrs. Lecranp and Surcuire. 


Water-level 12 feet down (June). 
Thickness Depth 
1 


Soni Pee cicero at Venki oes chasasecauecseaddvceseaces 13 13 
: 2 Gilbane liars cate sacs siidec seats caer « 174 19 
[River Drift. | eee STON Bian Nec er ro nner ce Rrner 4 23 
Blue clay and shells ............ 85 313 
ne ae 
[Woolwich and Brees eleyey SOU doe featieenots yi eB 
Reading Beds WUE CHAN Np oe a ete nicts ofceietelsta nian sicko sis apa 3 
401 foot.) palottled clan ucseur. sss cccuer fe tec. 154 54d 
ea, Grey loamy sand) ..sc2.-scnecen se 1 554 
Greenvsandy claw iostseccdsscseeee 8 634 
Keene MUA MNO (SAIN sce lccevadicesswesccdeans okecceduas ds 454 109 
(Chalk and flints ..is.2....)..0.0. 12 121 
[Upper Chalk] ites 2 harder ......... 129 250 


D2 
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Croydon. Morland Road. Messrs. White’s Mineral Water 
Manufactory. 1898 ? 


Made and communicated by Mrssrs. Isurr. 

Lined with 190 feet of tube, of 84 inches diameter, from 
2 feet down. 

Water-level 32 feet down. Supply 4200 gallons an hour. 


Thickness Depth 


Well (made ground), the rest bored ......... 9 9 

sedis ne catmaenene ieee eee 17 26 

[homeon Oey ay CLAW riche cotecccomeeee 17 43 
[Blackheath (Passe gravel [pebbles] ...... 18 61 
Beds, 373 ft.] BGG: sc oss vis swicetoie tow mlanteniee 5 623 
Wes I lisattaet [pebbles] saccecenen-- 18 803 
[Woolwich and (Bluevclaiy.) sfsc-mserseeseeeeree 4 843 

Reading Beds, + Mottled clay ...............2:. 233 108 

423 feet. | ce sand and pebbles ... 15 123 

; ‘ PROCKS sh..¢scdvete tessetee mee leer ) 126 

iThatel Saat Sandstone [fina sand|":..... 23 149 

: | Dark loamy sand ............ 15 164 

(Glial eeee stereo en eeee eee 8 172 

[Upper Chalk.| + Chalk and flints ............ 51 223 
Rebels: nes sae 127 350 


Croydon. Gas Co. Thirdwell. 1898. 


Made and communicated by Messrs. LeGranp and Surcuirr. 
Water-level 44 feet down (June). 


Thickness Depth 


DOULA a raccleieetie wot niceties Locnisnen bie notte adem ae 2 2 
[River] <Gravel 9.55. tc.dccee-uscieecess seen teaeee AL 4 

slot Mottled clay Waste. -cssss0 >see 133 20 

[ead ae Sane | Sandy Clay reas ncmeeneettone 4 24 

2 feet. | ( a », and pebbles ... 14 38 

Grey sand: 3.5 .j0ccecoeteweeens 2 40 

[Phanet- Sand, 3) Dark.- sp ericccsse-icnotesssss 30 70 

36 feet. | Toamay sanditsy. -sceecncsns ees 3 73 

Green tints: sc.cterncecsesor: 1 74 

| Upper Chalk, (Chalk and flints, sticky .... 179 253 
330% feet. | (Gosgeyes be harduces-- 1514 4043 


Croydon. The Jolly Sailor, Norwood. 


From Sir J. Presrwicu’s MSS. 

Depth 140 feet. Water found in the pebble-bed [below 
London Clay]. 

London Clay, 70 feet. 

Bed of clayey limestone with shells [? Woolwich Beds] at 
80 feet. 


Mr. W. Whitaker on some Surrey Wells. onl 


Epsom. Horton Manor Estate. 1898 ? 


Made and communicated by Mzssrs. Ister. 

Lined with 29 feet of tube, of 114 inches diameter, 5 feet 
down ; and with 320 feet, of 71 inches diameter, 2 feet down. 

Water-level 56 feet down. Supply 1200 gallons an hour. 


Thickness Depth 


Well (the rest bored) ...... — 6 
SEOWANC AWN Pee mcccscaes oncacc's 6 12 
CIE WVEIOUIE “stesdgacuocacosqeos6e 6 18 
BrowNGlay oi.cd.c00-5ss0cc—~: 122 140 
Brown clay and sandstone 
[London Clay. | septarian 2) s.c0.<0.20.< 9 149 
BYOWIICIAY ih vnaccsedseses sc. 9 158 
Be (Clay aries nicceioss asic ets 10 168 
Sandy clay and stone ...... 153 1833 
Hard sandy clay .-.......... 37 2203 
Variegated clay ............ 103 231 
Variegated clay and sand 6 237 
Londen (bh AV. di ceans Sbdaae 6 243 
as London |? bluish-grey| clay 14 257 
[Resting a Green Said yee. seni. y-easeee 8 265 
: Brown mottled clay ...... 113 276% 
Samdeandeelaivg cosecs- sen > 279 
Clayey green sand ......... 6 285 
Green sand and pebbles ... 3 2913 
Gireyasaidl ie sacsnenanc sce sn sens 4 293 
een ie [Green SOMIOL 7 Stoadhce soso soo0eH 14 307 
Bhi uate cesarean ee 1 308 
biceanal MINES) al cearise von cece clscsiane eneacecisi 142 450 


Godstone. Bransfield House, just northward of the Church. 
1898 ? 


Made and communicated by Mzssrs. Lreranp and Surtcuirr. 


Water-level 35 feet down. 
Thickness Depth 


SaMGy? CLAY, acca gecsaseaseceec suc 3 3 

Sandlot gecteaveceseteesecasedee 6 9 

Jeuhayabnc ye. (202 010 Rapp pee aeRpaeraee 19 28 

LOMO Bien wennctenece uses sscce ss 1 29 

[ae Stone and sand ............... 5 34 

: Blowimeisand: (22.55.0006... 11 45 

Wea sami reece dese ee 27 12 

(GEECMNSANGN i occccacadoscceks 2 a4 

IBN Guu Ascabsonosce soe aseoe 22 96 

Dark sandy clay ............ 8 104 

|Sandgate }) Hard stony marl’ ..........:. 5 109 
Beds, 38 feet. | ay clay and stone ...... 192 1213 

Payline eran ease es vices ee o's 125 134 
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Thickness Depth 


Very hard stone ......... 4 138 
Stone and sand............ 3 141 
Damdy Clay i ejecta sue usec 3 144 
Eine leon 4 Stone and clay ............ 94 1462 
; Sand and sandy clay ... 133 160 
Sion aud Sena des serweete eel slae 4 164 
Damcyaclay yinecest ssc 8 172 


Kennington Road. Lambeth Baths. 


Made and communicated by Mussrs. Baker. 
Water-level 90 feet below road-level. 


Thickness Depth 
FT. IN. EDN 


. e Ballast \eravelll<.c.ce.c- ess 19 O 19 (0 
POniGe Duan | Bed of aa : staidcreltae Se Phe en) 20 O 
Ble clay iy foes sii deck alicat ot 69 6 So76 

Cee ak (ae GIB © Gofbas csobsooed (eee) 96 9 
Pea hi| Pebbles tots eee 2. OU MROOL TG 
;Fine grey sand ............ dD. Os LO4 a6 

El avdistOme. esas acest. 1 3) Oa 

SQ rcomen ete udaat us aoreines 0 38 106 0 

DAM STONE) se aneesececsee es 07 Si 0 bars 

Pebbles ci .iscscnecesteeese one 0 4 107 O 

: Very hard stone ......... 2 (OR Oo a0 
Lea oe Darkvereysamd’.ccc.mscnces 6 6 115 6 
67 feet] sates Light-coloured clay ...... 1d 0 a2 Gaa6 
i Danks claves tse. acc cccenste 4. 0. 180) "6 

Shelly ‘bed. aise. car coeesesess 2) 0 132766 

Clay andsshellls 7-2... UGG) ance dls) 16) 

Dark sandy clay ......... 8° 6) 2 142r5 0 

Clay and pebbles ......... 19\'6 Se lGie 6 

WPebblesetit.e ncn. tescwidenncete 5 (O's diGbeG6 

Darle'sanid) 3. cecsesesceiey 2). 2 PL OSaeS 

ieee ee me |: ‘hanet sand ..... San teaiteate 16 0.) )L84ees 
oO ae] Green-coated flints ...... 210) SESS 
Chalk eretes send cto cea son anera mare teres 229 4 416 0O 


The total is given as 406 feet. 


Kingston. Hodgson’s Brewery. Second well. 1896. 


Thickness Depth 


Ballast Gravel ccc scosssesscccosesecesssetss 14 14 
Blue [London] clay, full of clay-stones ... 245 259 
[Reading and (Mottled clays ............ 65 324 
Thanet Beds.| (Not described ............ 30 B54 


Chalk 
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Kingston. Messrs. R. White d Sons. 


Made and communicated by Messrs. Istmr. 

Shaft 9 feet, the rest bored. Lined with 365 feet of tubes, of 
82 inches diameter, from 23 feet down. 

Water-level 22 feet down. Supply 540 gallons an hour. 


Thickness Depth 


Gravel and: clay chest sccs.-o0: 9 9 
[River Drift. | [Gravel ABO CU GEE CATO EA BEER Gobe rE 6 15 
Gravel and clay | «.......c.s0.s 7 22 
(Clay and clay-stones ......... 85 107 
Gravel |? pebbles] ............ 4 111 
CMa eee. dsleme velsceisieelsauains 10 121 
(CHEN WAC! RIWOINGS ~ Sdodecossqoouan 7 128 
Clava estrone ceeasentoctyscesioa tees 16 144 
Clay and stones 4 :............:. 3 147 
[London Clay, | Clay ........:esseeseseseeseesee ees 2 149 
246 feet. | Gla yeStOme rata seteces dese nec a. 3 152 
Cay Ei da canes sea nthe celcso sites ldt's 8 160 
Clay and stones ............... 11 171 
Cla ssbicnee ce cere sleeves ses 8 179 
Clay andastomes) ate ...0.. te. 83 262 
| Basement-bed| Blue clay and 
Wie tM pebbles uae fcc: 6 268 
Mottled clay and sand......... 6 274 
Blowaneesamdiy! toes nce. +: oo 2 276 
| Woolwich and | Sand and clay .................. 2 278 
Reading Beds,\ Mottled clay .................006- 51 329 
85 feet. | Greemisand Wiviie. sci vadeeseeses + 6 B55 
Wulouid leGl GLEN? Gas cgncdonoscnanadeer 2 337 
‘Sand [may be Thanet Sand | 16 353 
Mlmatstemd) chalk sscscos.-2 2 181 534 
| Upper Chalk, ere Chater eevee 45 | 579 
262 feet. | ae AENEAN ae OEE ES nea tee 16 595 
Grey, Chalk ic csessawwane aes 20 615 


Lambeth. Messrs. J.C. & J. ield’s (2? at the back of 
the Canterbury). 1889 ? 


Made and communicated by Mrssrs. IstzEr. 

Lined with 100 feet of tubes, 154 inches in diameter, from 28 
feet down; and with 215 feet, 114 inches in diameter, from 
12 feet. down. 

Water-level 90 feet down. Supply 7000 gallons an hour. 
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Thickness Depth 


PIG ae ae he is alco dns oe aoe oe ea oe ste a aese rae ete ciel — 15 
Ballast [gravel] and sand 3 18 
ines Ba: Parnes i oe 
18 feet. Ballast and sand ............... 3 28 
Dallastwicss sessseees cout 5 33 
Clay, with claystone at 40 to 

All £6Cbi ice. cedetene cos ootaeeen 29 62 
[London Clay, ae mar] and stone ......... ia an 
? 102 feet. Cla aNd StONE jraete sa nw arae ae 5 114 
[Clay sistan cleats aera souls she MaeaIng 19 133 
Pebbles & sand|? Basement-bed| 2 135 
“Mixed marl and sand ......... 10 145 
Mixedwmarl tka tn concen 12 157 
Mottled clay, wre.ss-saccs coset 4 161 
[Readine ab eds; i)Pebbleshgannscassmeeseenmeeeenee ne 1 162 
? 55 feet. | DEOME we oe dad sector eccrencns ate cokes 2 164 
Miottlediclaiy: san.-sscrosenbossence 14 178 

Ballast [? pebbles] ............ 24 1803 
Green sand and pebbles ...... 9s 190 
Thanet sama Bead Gio ees co etna us a 
BB feat jd Sania nis ee On 14-995 
Chalk andglinits xe zie intrabsadeceesc ot octane. AS 404 


Lambeth. Lambeth Distillery, Messrs. Daun and Vallentin. 


Made and communicated by Messrs. Isuzr. 

Lined with 85 feet of tubes, 84 inches in diameter, from 
91 feet down; and with 215 feet, 71 inches in diameter, from 
9 feet down. 

Water-level 81 feet down. Supply 4000 gallons an hour. 


Thickness Depth 


Made soroundige sccersestncoeescuacncciene scenes se 8 8 
Heed Gravelen So tsruc aan nceee, ween ec saaae neds 235 314 
Wondon: Claas (plueiclayar sss. ostyoc societies sens 903 122 
93 feet. | ARVO Kemed tear tracnaelesmanek ces aaretier 2 1244 
Mottledtclianygrweeseenactie setae 373 162 
Dar dae ; Black [flint] pebbles ......... eS, Ga 
eet. (PRebblessamd samdares..-seenecces 6 1713 
(Thanet Sand, {Green sand)’ %..2.2...00..0esnee. 13 1843 
_ ? 483 feet. | pene Said ie cscateoenssasadseeses 305 215 
Challe ne aencan aon tenoiwicis sete cseaeseiuls, aciotsemiaeecencet ar 105 320 


Leatherhead. Waterworks. 1898. 


Made and communicated by Messrs. Learanp and Sutcuier. 
Water-level 33 feet down (December). 
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Thickness Depth 
2 2 


SOI] \ oS ocgoscabodonpeenigoongbobe qousanc Code Bponasee tcteccen 
|River Gravel.| Ballast, big flints .................. 18 20 
{ Rubbly chalk and flints ......... 18 38 
[Upper Chalk.| ; Hard grey rock .................006 2 40 
(Chalk EIN PIATNS) ie dyece cece st seea se 222 262 


Limpsfield. Church Missionaries’ Children’s Home (College, 
about half a mile south of the church). Boring, N.N.W. of the 
building. 1895. 

Made and communicated by Messrs. Learanp and Sutcuirr, 

and from information on the spot (1900). 

About 450 feet above Ordnance Datum (? less). 
Water-level 122 feet down (140, later ?). Yield about 60,000 
gallons a day. | 
Thickness Depth 


| Folkestone Sand and ironstone ............... 18 18 
Beds. | ee sand (moisture at 22 ft.) 25 43 
|? Sandgate Bluersandy, clay ss.0u-s-04s-c0c.- 7 50 
Beds, RGEC CIA SAIN Gon eae wnicccechieeaiciarcinics os 2 52 
11 feet. | | Sand and Cay ute wa tscctatiote sain 2 54 
iGreemmsamdl ee .: or. g eet cene eee: 4 58 

Hard Sandstone! \.cc0...c01c.s0 Bt 61} 

Layers of soft sandstone and 


very hard rock (chert an 

inch and 2 inches thick) ... 23 64 
| Layers of white sandstone (a foot 
| to 2 feet thick) and clay (8 


| to 6 inches thick) ............ 20 84 
lar diloamayesaim diye msc-..s-n-6e- 6 90 
DAlAG STOW Cs iia... cack ninitienies aisles cise il 91 
[Hythe Beds, | Hard loamy sand and thin bands 
1074 feet.| | ON SENMEIRIOING | subccoseosopoaqeos 22, 113 
Hard rock and sandstone ...... 14 1143 
Loamy sand and sandstone 44 119 
Coarser brown sand. Water at 
DAO S Lipset octWoveuions aeeas bias 6 125 
Coarse sand and sandstone ... 5 130 
| Loamy sand; a foot of sand at 
WSS Meet, eee ee wuss tes 143 1443 
bland vcanndvand 7O Gk 2k cass. ess. 65 151 
Coarse sand and sandstone 2 158 
| Blue sandy clay and sandstone 83 1613 


Merton. Abbey. Por the Southwark and Vauxhall Water Co. 
: 1897. 


Communicated by Mr. J. W. Resrier, Engineer to the Co. 
Shaft. 46 feet above Ordnance Datum. 
Water stood 44 feet down. 
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Thickness Depth 


FT. IN.) “RDSSEN: 
Surtace amd ashes iene ssenceteee cc vanacchene 5 0 5 0 
Vellow:claiyi sake aeccnesntice 12 0 17 (O 

Blue clay, with clay-stones(1 ft. 

at 82 feet, 4in. at 47 feet, 

6in. at 50 feet, 1 ft. at 
55 feet, 14 ft. at 953 feet) 124 0 141 O 
pepe ne Clay /and sands. cece sence oe DOR AZO 
eee Oi GHeTTay tt teehee eat 20 144 0 
IBlierelaty cert secccscacee See 4 0 148 0O 
Sandwwclanyes: jcc acenecseeten 5 4 151 4 

Blue clay (specimen of lignite, 
from 1634 to 1643) ...... 1-84, 963 0 
Mottled) clays... scent 7. Oc Ge 70 
Light mottled clay ............ oO SSI 
[Woolwich and ! Mottled clay ..................... 4 0 185 0 
Reading Beds,/ Dhellsiiasccsutacnsete coats caeses 1 +2) i862 
32 feet. | Motolediclayoscs.ccase sce: 18) Age 
Black peaty clay ............... 0 6 194 4 
pS YewaiG BAG hanna baaausdsodencnadee adc 678 e200 
Greensand. “oie tseuceeteece oss 22 0 223 O 
Baer pane Dark oneen’samd.y tca-secceeenieee OG 22 5Rm6 
eet. (Pebbles and flints ..........0.... 16 22a 0 
Chrailkan, sicuws aaniarten delice sntihios aneeqensncemeeemesate 10° 07 - 235) 70 


Perhaps the London Clay should only be carried to 141 feet. 


Merton. faynes Park. Trial boring, for the Southwark and 
Vauxhall Water Co. 1897. 


Communicated by Mr. J. W. Restier, Engineer to the Co. 
A little over 43 feet above Ordnance Datum. 


Thickness Depth 
FT. IN. FT. IN. 
Suriace(Soillew cr ccesasmeeecenaesec meas ser Og 
Wellow- clay’. ..csesaiWeccsssccebee Lou: 
| Drift | {Gravel Somers sit eee aeregetriele tren 0 11 
Coarse sand iiss. .ce cscs eee Zjm| 
(Blue clay, with twelve layers 
of clay-stones |septaria]a 
foot thick 274 feet down; 
14 in. about 46 feet down; 
a foot 123 feet down; 14 
_ feet 1523 feet down; 8 in. 
at 1744.and 183 feet down; 
? 3 in. at 206 feet down; 
a foot thick 235 feet down ; 
4in. 260 feet down; Sin. 
2623 and 268 feet down; 
and 4in. at 272 feet down 299 
| [Basement-bed.| Pebbles ... 1 


own ao 
ANAOrF So 


{London Clay, 
3002 feet. | 


a ee eer, 


305 O 
306 0 


SO or 
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Thickness Depth 


FT. IN. 1S LONG 

Coloured [mottled] clay ...... 3 O 3809 O 

Miotiled clays es -esc-.c<cresee 47 0 356 O 

‘ Mottled sandy clay ............ 5) 0) atoll) 

[Reading Beds, | Sandy clay d SSH SMB a AM OAe 0 © - eel 
66 feet. 

pr pNlottledi clan. jexcnc-ns-nesseonene Ono Pe eoln 16 

ODDS Siar acimsireeste sidkiesdecs oslo LO lin 368) 156 

Dark green sand and pebbles 3 6 372 0 

: Gre CML FSAI ois is o0 clade cle wintee 8 0 880 O 

|Thanet Sand, | Gey SPIOVGL  monoboaaadaneeaesugneeco 4 0 3884 0 

nearly SPLINE N eRe, GAalNGysssctesesssce 13 GBD) 

27% feet. | [Coarse BUCY SAM s6.cm 1. vse ss 1 4 Bs 

Helina Seeeesen tec ccatrviicwebeas@as sie OF 2h 399h 5 

Olea meron ree ean et Neve sae sale veoies td aasdeSbers JOR 2a SO 


Mitcham. Gas Works. 


Boring made and communicated by Messrs. Istmr. 

Lined with 240 feet of tubes, 84 inches in diameter, from 
5 feet down. 

Water-level in bore-hole 20 feet down. Yield 3500 gallons 
an hour. : 


Thickness Depth 
Well (the rest bored), believed to be about 
20 feet of sand and gravel over blue 


| Wcoravckorat| "Olle 7 Copdsoccdonenie she doar ease nnore a 136 
Plena Me om omi|) Clany) .esieink a scoesec ss dates rec eicer 344 1703 
; Blue and mottled clay ......... 64 177 
eee Mocied cli 211 1984 
e ; Dead green sand and pebbles 104 209 
Green lMlhametl Sand 0.1 fe56 7h. dsseceseecsce laws coease 303 2392 
JEON BONG! CLINE loaaonondacooose A8t 288 
Ene eae GIGI ae es ee 20 308 
a : IMunaviss gwavel @ioeNk  cogooasgaccqso. 50 358 


A. short note of two wells here by Mr. J. Lucas, in ‘The 
Geology of London,’ vol. ii. p. 209, gives the height of the 
ground as 68 feet. 


Mitcham. Brewery. Messrs. Thunder d: Little. 


Made and communicated by Mrssrs. Isurr. 

Lined with 80 feet of tubes, 73 inches in diameter, and with 
180 feet, 5 inches in diameter, both from 6 feet down. 

Supply 2000 gallons an hour. 
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Thickness Depth 
q 


Well, in Made Ground, the rest bored ......... a 
[Waiver Pritt,’ (Gravel 2.cc-ccs--s see s-eprnseeas eee 13 20 
19 feet. | (Gravelrandiclanyncosdsenecsess 6 26 
| London Clay, Bie SBonpS URNS AaCOC OCS MOCO SEAN SONOL 52 78 
67 feet. | Blue: clays iiss. «sce erssesen senee 15 93 
DAIMNAS Wo scsesse cecidsence cones soeetie 15 108 
[Reading Beds, ; Mottled clay ...............sse00- 20 128 
54 feet. | Rove sds ebistonie sCietoltea valentine aac 1 139 
Sand and pebbles <.......-00ce-. 8 147 
Green |Thanet| soe Sea doasoduncasecbn00n%0 30050" 39 186 
r Chalk stavassesstecctcmesemsiccases 6 192 
[Upper Chalk. | | Fints ang ichalk= ses .cccdeneere 158 350 


Mitcham. London Brighton and South Coast Railway Station. 
1898. 


Made and communicated by Mzssrs. Leeranp and Surcuirr. 
Water-level 464 feet down (September). 
Thickness Depth 
Well (old); thevest bored” 22 .co..c-scssescmees oe — 61 
r Blue clays acre ceils: sere eee 92 153 
BaRGR es a] y hee mottled sandy clay ... 26 179 
ee (Blue sandy clay and pebbles 14 1803 
‘Hard bands, and shell and 


clay conglomerate ...... 83 189 
. Mottled and sandy clay ...... 4 193 
Pioneers Blue clay and shells ......... 23 1953 


Reading Beds, 


60} feet 2] | Black peaty clay and shells 43 200 


Light-coloured mottled clay 194 2193 

Green mottled clay ............ + 2232 

\Green sandy clay and pebbles 17% 241 
Phanet. Sand cs duvdsdhe.ssssseossscstsentoneeocaessne 24 265 
Chalk-and fimtse psmec.e acco sccovceee reese seneaceee 169 434 


Possibly the top bed classed with the Woolwich Beds may 
belong to the basement-bed of the London Clay. 


Mitcham. Messrs. Typke & King. On the northern side of the 
Common, just north of Tamworth Lodye. 1896. 


Made and communicated by Messrs. Leeranp and Surciirr. 


Water-level 44 feet down. 
Thickness Depth 


iRiver]: Gravelly anseccnettasdaes sen coteae neces 12 12 
[London Cla (Brome clay and stones ...... 2 14 
102 feet. ] Y> ] Blue clay and Septaria ........ 83 97 
: | Brown SANG VECIAY: .sccceeeonece 17 114 
[Woolwich and { Clay, shells (Ostrea & Cyrena) 
Reading Beds, and mundic ........ rans 293 1434 
5A feet. | [Moptledvelay va. gmene cn 242 168 
‘Thanet! and). j..cb asses va dtnecemeee tee sete meaaes 40 208 


Chalkcvand flintshiet aes ee ee eee 92 300 
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Mitcham. Rubber Chemical Works, Seringa Mills. 1900. 


Made and communicated by Messrs. Lecranp and Surcuiry. 
Water-level 47 feet down (October). 


Thickness Depth 


SISTTL -oscob Jo dee Ue ee eee 14 14 

PreivenGravel:i| ballast o.. ..s.0siuiecccesshoaswsconstecscess 13 143 
Blue clay and septaria .............0. 1103 125 
PiU foot , | Bine Bie nclagin o lexes noes io, 9 sas 
z ; | Sandy Clay and pebbles? .2...0......-s 11 146 
DineliProckregcccasectacevssnwseeseasceses 1 147 
"SD CO Sd TOE 
5 Le il iE'gin Sandraimd shells. sic... v-cecessscercanee Jive VAG 
ies IMfotbled clay  cesssssessstss,cotassseeesese 18 190 
Hard sandy clay and pebbles ...... 10 200 

PP aHAC DRAIN ores a acl eS on eos tem cee wie caine wacbadcue sds vcden’ 3d04 2334 
ROAD aA TN GAINING Sheen iclatse ccc cat cmoce dhe felocice «le vnicicéSec'esmees 674 301 


Nunhead. l’rial-boring, for the Southwark and Vauxhall 
Water Co. 1897. 


Communicated by Mr. J. W. Resruer, the Co.’s Engineer 
(and from specimens). 
110 feet above Ordnance Datum. 


Thickness Depth 


(Yellow (brown) clay, clay-stones 
(septaria) Sinchesthick atbase 11 8 18 2 
Yellow (brown, rather sandy) clay Oto 50 
Yellow (brown) clay, with clay- 
| stones 6 inches thick at base... 8 6 23 6 
Yellow (brown and partly grey) clay, 
with clay-stones (septaria) a foot 


ticle A GNDAS s.sccssceccseoroocceasee Py Bh Bi) 

[London Clay.|~ Yellow (brownish-grey) clay (with 
selenite in upper part)............ dato ol 0 
Blue (grey and brownish) clay ...... 40 6 71 6 


Blue clay (grey sandy, 

with green grains) 

[Basement } and stones (flint peb- 
bed | 16S) cs tevesasweae sates 36.775 70 

| Blue sandy clay (grey 
\ clayey sand,hard)... 2 6 77 6 
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Thickness Depth 
EP: IN. aire oN: 


(Blue (grey) clay and shells (? Cy- 


| TPOWG) Varroa cto tociemadoene mete ieee 1 Aes: 10 
Blue clay (grey, some bits of Ostrea, 
2icarried dowan) test eee Oeite ee TAS Wiel O) 
Light mottled (pale grey and brown) 
[re eae eoarcce nl ule 09 80 8 
Dark ihn (light-erey) clay ......... 59'S eeo a0 
Grey sand ieee compact, fine, ? part 
Clay OV.) seavveseseawpnnea ccm cineca 1046 296.46 
| Woolwich and |} Clayey sand and shells (grey sandy 
Reading Beds, 4 claiy,;broken:shells))iinnsnssec. 8 0 104 6 
ol? feet. | ] Mottled clays (puce, grey purple and 
brown, small calcareous conere- 
tions in lower part) ..:.....2.-..:- 6 10 Salo 56 
Sandy clay (grey and brownish) and 
pebbles (offlint)) i2...sseeccma se 5 49) ibn 3 
Green sand (deep green, clayey) and 
small (flint) pebbles............... 4° 6 120° 9 
Green sand (clayey) with concretion 
(white calcareous matter, anda 
| few very small flint pebbles) .. 8° -bmal20y 3 
[Thanet Sand, ({ Grey sand (fine, buff) .................. oo ealbo, 6 
38 feet. | ( Dark green-coated flints............... 0-89 TENS 
Chalk and flints soieate Sieesnue sia ote trelaesme sae elo ene cieaia clap retecetets 167~ 3) 320° 0 


Oxted. Llailway Station. 1898. 


Made and communicated by Messrs. Lucranp and Surcuirr. 
About 340 feet above Ordnance Datum. 
Pit 74 feet, the rest bored. 


Water-level 524 feet down (December, 1898, ? lower, 236 above 
O. D., later, from local information, 1900). 

Thickness Depth 

FT. IN. FT. IN. 


Buti saride Qiencestewte. sehen aor tea tneees 34.0 34 O 

Buff sand and ferruginoussandstone 5 0 39 O 

| Folkestone iBxowaansamdwaclana ieee eee 10-0: 497370 
Beds, 624feet?| | Brown sandy clay, with bands of 
calcareous sandstone ..........:. LE SZ ebm, 

Calcareous oxitis..ssseeceses dees se: enone 2: eGo 

> Sande ( Brownsea wciys cleanse enenenene spent 6 9 OE) 0) 
le nh Seas Dark¢sandyaclayeereencecereeateer eee 14 ? ee : 


Green sandy clayns: sos. vecacca scene 9 
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Thickness Depth 
HT! IN, EY. IN. 
( Bands of green clayey sand and cal- 


| careous sandstone | ...........0+6 11 0" 104 (0 
Bands of grey clayey sand and cal- 
careous sandstone .............+- Hoye 38 
Bands of green clayey sand and cal- 
careous sandstone ............--. Hg) IPA 0) 
Green clayey sand and thin bands 
Off SVey SAndstOme sae aces ene eeeee Smo e139) 6 
Re mbislaghvacres sac vensa scl, coces sone seneee 3 O 142 6 
Soft grey sandstone and thin bands 
ONO CNCLAyi ace eek cathe wend ecae a: 1 6 144 0 
| Bands of hard and soft grey sand- 
SUOING Wreatercicisis slticicis siete sige -eeisirerersicteate 6 0 150 O 
Hard grey sandstone and bands of 
PTE VESAMOSUOME 2. ors ciceciee esos g) O18) Ww) 
| Hythe Beds, | Grey clayey sand and bands of grey 
1525 feet.| SAMASTOME Moses e chan cvecs Sei scents 10 O 169 O 
Hard grey sandstone .................. My AD TE 
Grey sand and thin bands of grey 
SHANA SHOMOM en ces ccs acto cieciene ys « HG U7 © 
| Grey sandstone and bands of grey 
SANG YC lAypectctncseccnee see nelndeere fe 1) RS @) 
Blue sandy clay and bands of grey 
SAM SLOMCranaenctis scene scescccesecs 17 4 212 4 
lard saMdstone. seca. ccns ss is eencees ce 2) 82. 210) 0 
Blue sandy clay and thin bands of 
SUOMONResencn ce esea sie cnt delatch eee Jelcers 10 O 225 0O 
Hard blue sandy clay ...............-.. 12 6 237 6 
Grevgsam Gry ss. tstantacck lis isonteseasece 2 6 240 0 
Bands of blue sandy clay and grey 
SEUIN Gleee arn ala ches selec ah c riletas 0 2438 0 
GEREN STAG oh goad oh one eee 2 6 245 6 
[? Atherfield.]| Brownish-blue clay .............:0cc000 4 6 250 0 


I have some doubt in classifying any of the beds as Sandgate 
Beds, that division not having been recognized above the outcrop 
of the Hythe Beds, close by. It is possible that the Folkestone 
Beds may end at 49 feet, and that the rest may belong to the 
Hythe Beds, which would then have a thickness of 1964 feet, or 
more if the Atherfield Clay has not really been reached. 


Putney. brandon’s Brewery. 1898. 


Made and communicated by Mrssrs. Lecranp and Sutcuirr. 
Water-level 98 feet down (May). 
Thickness Depth 


Ube (Mem CSte DOLE). -ccscchvscacsaceadlcaasct casacecdentaasess as 10 
EtieamGrravels |, realest) Ge sa. ccccstacctessconetes Seosecese 16 26 
ondonn Clay, Bluerelay picccisccssecsreccocesesceecrtaes 150 176 


159 feet. | Blue sandy: clay ~Gissccss.scsecersetes+r- 9 185 
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Thickness Depth 


Mottled=clay <...-20.5<0.+0: 2: 33 218 

| Reading Beds, |} Brown clay — ............0.008 ils 235 
62 feet. | | Sandy clay and pebbles ... 4 2413 

V GEEGNSATIG™ cuceccasace ce tnae tee 4 247 

Grey. | Thaneti|; Sand’..cctces-nccn ee eee 23 270 

Chaikcaind flints 2250. ts.c.cece eee seen eee 230 500 


Repuiuut. Brewery, Messrs. Cutforth’s. 


Made and communicated by Messrs. [ster and Co. 

Lined with tubes of 5 inches diameter to 84 feet down. 

Water-level 31 feet down. Supply about 1000 gallons an 
hour. 


Thickness Depth 
FT. IN. KEEN; 


Dug well (the rest bored, 5 inches diameter) — — 5 0 
foteerz ANG Saad oe scenes. 28° 6.) eon 0 

INGE cee avec Bale meth stew seene 4° 0 [37536 

iLowerGreens felons St REL yee Se anes Bau 2 a ODES 
~ gand.] hGanty-sand<o.otte. chase tecost ye Ube 7s 
i Hakdsione cooks. see essere Lt 2bon0s3 
Blowing sand. .2-5.0.s<c05.-<.- 10> 6-219 

Black Joamy sand .....::..-.. 5 6 124 9 


Rotherhithe. 251 Rotherhithe Street. Messrs. Dick and Co. 


Made and communicated by Mussrs. Istrr. 
Lined with 135 feet of tubes, 84 inches in diameter, from 
14 feet down. 
Water-level 45 feet down. Supply 3580 gallons an hour. 
Thickness Depth 


PAG aa ecmess acest orate eres ose eee ae aae oer — 13 
Gravels2c5in.0. sistas tees 20 i) 
Clay,and:stones: ..:2.2%..-s0<- 21 54 
Graveltand: clay sc5--.<ssepo- 5 59 

[2 River sDritt. sg Gravel se on eee eee. eee 10 69 

and Kocene ,< Gravel and clay ............... 5 74 
Tertiary.|e> | Gravel. sry. cisssobssoete esate 4 78 
Gravel “and ‘clay: ...<....-<..»+ 6 84 

Gravel and#sand\=.-<-2-5-20--¢ 33 aby 

Clay sand and flints ......... i 124 
Chalk’and:flintst. eiccacsesee cose eee on ance 139 263 


SoutHwaRkK. Falcon Wharf. Central Pumping Station of the Lon- 
don Hydraulic Power Co., a little below Blackfriars Railroad 
Bridge. Sumph. 


Communicated by Mussrs. Eiitineton and Woopatt. 
15 feet above Ordnance Datum. 


-- eee 
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Thickness Depth 


Made ground ........scssseceseeeeeeeeeeteeseneecee neu eeeens 2 12 
[Alluvium. | a Geen Coe ee : a 
DING aloes selesisinsidend leanne Anas Rents 2 24 

. : Ballast, the lower part coarse. To 
foe lana) plne)|Hiomdon| clay, @3:.2....---.-.5 8 32 


SoutHwarK. South London Brewery, Southwark Bridge Road 
(Messrs. Jenners’). 


Made and communicated by Mussrs. Ister and Co. 


Water-level 1144 feet down. Supply good. 
Thickness Depth 
FT. IN. FT. IN. 


Wreswell (the rest, bored) ...2.......0ccdsccecsoeesceseeses —— 15 0 

|River Drift, ae Sars i Pronto s ancoecenisijdeusae sce hes LA OES are 

19 feet. | allastylloravielli te seecectcacce see <nsee (Oc oe) 

Pena ME POMC OM Clay! Gio. vinden sane cecebeecnesceetececes fo, 0 L097 50 

NMotiledRelange sac jotssaesceetseswisensceasn DOO Sea 

LONE Satish, sree ccsaemnadsigne ss cidelawacietles' ie Ome S29, 

: aii eerenche anu Us wes eaneciasisias wes oice ie oa sx 2 oe ts A 

Peewee iales Mottled clay and pebbles ............ 14 3 151 6 

pee) Wonsenled ied) walla 6) 153.0 
563 feet. | ongealed |concreted] ballast ...... 53 

a IP G10) OIG Shar emece aan net teernner eecer ne D) NE) sy 7) 

[Sant Ae allast eaves cwsc's ceo Sree slow 20 

Claysamd pebbles occ. cc<ccs.eeces-s SO 160 neg 

Berra Mhcinet | SAM 15.5.5. ...coeeceserenencs ste cucase ses 3, vo. 208.2 

Pel RENMNCMLIT LSS eis alacieinacapdncencevessed stevsineee'sedennsSe 129 10 333 0 


This section shows a curious likeness to another, at Bankside, 
near by, published in the ‘Geology of London,’ vol. 1. p. 218. 
There is, too, a general agreement with the sections at Barclay’s 
brewery, also near by (pp. 219, 220, of above.) 


Streatham Common. Messrs. Forster and Gregory’s Chemical 
Works. 


Boring made and communicated by Messrs. Isrmr. 

Lined with 80 feet of pipe, 10 inches in diameter, from 64 feet 
down. 

Water-level 48 feet down. Supply 8000 gallons an hour. 


Thickness Depth 


Well. Believed to be graveland sand over blueclay — 67 
Erle pod OI Ol diy iy: ha tnwudess seen te Seaeccees saoeeccseSes ene 5 72 
PReadime Beds; (Mottled Clay. .....:...cccccstsseesssnasese 16 88 
28 feet. | (Goss SHAM SA Manatees Stas Mane seeaccs Steaaises 12 100 
Plonpare WPhamet |) Sands |... j2...c5.aceecctacavieds ce clans etm 29 129 
Clvetl lee Perseseeae deans deca dis sew acd anasduges 8 137 

[Upper Chall. | Chalk Sin CUE Siaepetcoweas aaa centete sees 97 234 
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Titsey. South Green. By road and brook. 
From Mr. Toptey’s MSS. Shaft. 
Gault [clay] over 100 feet. 


At 106 feet the rock-bed [base of Gault] was broken through, 


and then water burst up, rising to a level of 30 feet below the 
surface. The level never varies, and the water is good. 


Whiteleaf. Near the Rose and Crown. Caterham Gas Co. 1900. 


Made and communicated by Mrssrs. Lecranp and Surcuirr. 
Water-level 13 feet down (April). 


Thickness Depth 
Bil 11 


@Varyicaid AIMS. Focal Oa os stam tenee ease a slelrste ele sieoere acces 

Pebblyrchalkeand ainsi anccees se ache cee nna te eee sacar 17 28 
Pebblynclwalk csi cairn tase esses done ale em snag 23 51 
Soltdichraky 2c ccc eater owtccwe teats ie cee issn ee eiene 11 62 
Solid chalk with’ soft: parbings.......<. ...se.s-ue+accmineseen 16 78 
Solad* cha Uke reise sescwra vi ge qyveieate petites oe Ne Aaatee siete etait 16 94. 
Wery bardechiallk, re. dats hecniferncnh sc ncntee tas citciaes corte 6 100 


Wimbledon. Chambers’ Watercress Beds, close to the Wandle (on 
its eastern side), and just south of the road (? Gap Road), 
westward of Lambeth Cemetery. 1898. 


About 35 feet above Ordnance Datum. 

Bored and communicated by Messrs. Lecranp and Surcuirr. 

Water rose 17 feet above the surface. Flow at the surface 
2600 gallons an hour (February, 1898). 


Thickness Depth 


. Mellow: clays a) cteen sacuce cout ae ane 4 4 
Allnviuh| Tone ee 1 ios 
[River Driit.| Gravel andisand 9.72 ste... .e-neen scs 55 8 
Blue | London] clay, with 2 inches of stone at top 

and a layer of pebbles at the bottom ............ 40 48 
Clay sand and shells ............... ie 59 
PNVioolwaclavaaac a Stomle menssemess seater tees eee 4 594 
Reading Beds, Coloured | mottled] clay ............ B74 97 
55 feet. | RebiglestamidQelanyjaeassscsseaceeeeee 3) 100 
Green sand and pebbles ............ 3 103 
Green, Sand pace seen ese cacus cesta 8 fit 
|Thanet Sand, | Green sand and few pebbles [fallen 
334 feet. | GOWAN | cise or eee eeenareaeee tes 8 119 
ani eee use eaer abe mnme suis san ceree 173 1363 
Chalk armdbilim tgs aacacuetama ean anee aunt iran meee 293 166 


a i ese 
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150.—Sronrt and Bronze CELLS RECENTLY DISCOVERED IN 
Croypon AnD NEIGHBOURHOOD. 


By N. F. Roparrts, F.G.S. 
(Read December 18th, 1900.) 


AurHoucH there have been various finds of flint implements at 
Croydon, I cannot trace that any polished celts have been found 
here at all equalling those which our Vice-President, Dr. J. M. 
Hobson, has lately secured, and I think it is therefore desirable 
that the find should be recorded. At the same time, as there 
are several workers in this field, I have thought it might be as well 
to collate the records of previous finds, so that the particulars 
of same may be conveniently referred to for future guidance. 

In our own ‘Transactions’ we have the paper by Mr. Alex- 
ander J. Hogg, ‘‘ The Flint Implements of Addington” ;* and 
our member Mr. George Clinch, F.G.8., has described a number 
of specimens in his paper, ‘‘ Prehistoric Man in the Neighbour- 
hood of the Kent and Surrey Border: Neolithic Age.’’+ 

Beyond these papers I can only find the following :—In ‘ My 
Garden,’+ Mr. Smee wrote as follows :—“ Flint instruments are 
found over the district, but not in great numbers. Mr. J. Wick- 
ham Flower, of Croydon, has a very fine collection, and is an 
authority on the subject. Helent me aspecimen to figure, which 
was found at Croydon.’ ‘The specimen is so badly figured that 
it ig impossible to say whether it is a celt or a scraper. ‘“ He 
also found specimens of scrapers at Haling Park, which he 
regards as authentic.’”’ The specimen figured is a fair scraper. 
‘“‘Mr. Cressingham has also picked up a Celtic worked stone on 
the downs south of my garden.’ This, from the figure, appears 
to be a well-polished celt, but I cannot help noticing the un- 
fortunate confusion in the mind of the author between a stone 
celt and a Celtic stone, and my calling attention to it will, I 
hope, prevent any of our members from falling into a similar error. 

The only other reference I find is in Mr. J. Corbet Anderson’s 
‘ Croydon, Prehistoric and Roman,’§ where he writes :—‘‘ Relics 
of the Neolithic or later stone age have been found at Croydon. 
A flint scraper was found in Haling Park.’ Myr. Flower’s 
‘‘serapers’’ are by this historian reduced to one. ‘‘ Some time 
since a stone celt was picked up out of the gravel in our parish”’ 
-—-by Mr. Francis Warren. Whether this was a paleolith or 


* Trans. Croydon Micros. and Nat. Hist. Club, 1898, p. 257. 
+ Journ. Anthrop. Inst. (N.s.), vol. ii, p. 124. 

{| ‘My Garden,’ Alfred Smee, F.R.S., 2nd edit. 1872. 

§ Anderson’s ‘ Croydon, Prehistoric and Roman,’ p. 17. 
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neolith is not mentioned, beyond its coming under the above 
heading of ‘‘relics of the Neolithic or later stone age,’ upon 
which definition I do not place much reliance. Mr. Anderson 
goes on to say :—‘‘ In the year 1861 part of another finely formed 
stone-cutting implement was dug out of the gravel in this imme- 
diate neighbourhood ; the original is shaped out of a very hard 
white stone.’’ This was found by the late Mr. West when dig- 
ging for the foundation of his cottages on Bandon Hill. The 
celt is figured by Mr. Anderson, and appears to be a well- 
polished one, broken across the upper part, and therefore not 
showing its original length ; the specimen as found was 6+ in. 
long, and probably was originally 7 to 74 in. in length. The 
‘very hard white stone” was probably flint. Mr. Anderson 
also records Mr. Cressingham’s celt mentioned in ‘ My Garden,’ 
from which work his information appears to be derived.* 

With respect to the two celts secured by Dr. Hobson. These 
were dug up last month when connecting one of the houses in 
Beech House Road, Croydon, with the sewer in that road. The 
position was about one hundred yards from Park Lane, and the 
finder informed me that they were both lying together at a depth 
of about 6 ft. 6 im. in apparently undisturbed ground. He saw 
no signs of any interment or other remains. The trench was 
about 3 ft. 6 in. wide, and was still open when I saw it a day or 
two after the find. I could discern no signs of any disturbance on 
either side of the trench, such as there would probably have been 
had the ground been opened to that depth in such a narrow 
space. The implements were lying in a pebbly loam, the 6 ft. 
6 in. superincumbent soil being made up of 3 ft. 6 in. made soil 
and 8 ft. pebbly loam. The pebbles were tertiary ones, and 
I think the loam has washed down from higher ground and 
covered the implements, which from their condition have certainly 
not been rolled, and were probably buried very slightly, or even 
left on the surface, and the considerable thickness of black made 
soil has probably principally accumulated in the same way as 
the loam. 

No. 1, the smaller of the two celts, is quite perfect, and is 
6+ in. in length and 24 in. broad in the widest part. It is made 
of a dark-coloured flint, and has an oblique edge. It has been 
considerably polished, and has apparently been used. 

No. 2 is a very fine specimen, made of a light-coloured flint, 
also in perfect condition, with an oblique cutting edge. It is 
highly polished, and the crust of the flint is almost entirely 
removed. It has to all appearances never been used. It is 
7+ in. in length and 23 in. wide in the broadest part. 

Both these celts differ from those which have been figured in 


* Since the above paper was read, I learn of a broken neolithic celt found 
at Russell Hill by R. Garraway Rice, Esq., F.S.A. 
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the works I have mentioned, as none of those hitherto recorded 
have had oblique edges. It is of course possible that these im- 
plements are of very late manufacture, being found so near the 
Anglo-Saxon burials in Edridge Road. 


Bronze Hoard, Beddlestead, near Chelsham. 


Coming from the Stone to the Bronze Age, I have to call your 
attention to the specimens before you; but before describing 
them I desire again to collate for future use the information 
which exists regarding bronze implements in this neighbour- 
hood. 

Only two previous finds have been recorded. The first, a 
founder’s hoard, at Wickham Park, for which Mr. J. Corbet Ander- 
son’s ‘Croydon, Prehistoric and Roman’ is again my authority. 
Mr. Anderson writes :—‘‘ A number of articles in bronze were 
found in Wickham Park, and were deposited in the British 
Museum in the year 1855” by Lewis Loyd, Esq., J.P. ‘‘ The 
find included part of a spear-head, a portion of the handle of a 
dagger, fragment of a knife with socket, and also fragment of a 
matrix or mould for knife, a hammer, a cooped (sic) palstave, 
fragment of a gouge, and various broken bits of circular bronze 
cakes.” 

This hoard may be seen in the British Museum ; it really 
consists of twenty-five pieces, some of which are referred to by 
our honorary member [Sir John Evans, K.C.B., &c.] in his 
standard work, ‘ Ancient Bronze Implements.’ The hoard in- 
cludes five lumps of bronze. 

The other find was described by our late member, Mr. J. Wick- 
ham Flower, F.G.S.* It consisted of a hoard discovered about 
1871 in preparing the ground for the foundation of a house 
nearly opposite the schoolroom, Beddington. ‘There were in all 
thirteen pieces, viz. three cakes or lumps of bronze, one gouge, 
two broken spear-heads, one half of a mould for casting bronze 
celts, and six celts. 

The hoard was found lying some eighteen inches below the 
surface, all huddled together.t The relics, with the exception of 
one celt, which came into the possession of Mr. J. Corbet Ander- 
son, were until lately in the possession of our former member, 
Dr. Strong, who obtained them from Mr. Mathews, of the Old 
Town, who bought them as old metal, and long retained them. 
Dr. Strong kindly promised me some months ago that he would 
lend these interesting specimens to our museum, but he has un- 
fortunately been unable to find them, and believes that they were 
either lost or stolen when he removed from Croydon. Fortu- 


* Surrey Arch. Soe. Coll. vol. vi. 1874. 
+ Anderson’s ‘ Croydon, Prehistoric and Roman.’ 
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nately several of the best implements have been figured in the 
Surrey Archeological Society’s ‘Transactions,’ and in Mr. J. 
Corbet Anderson’s ‘ Croydon, Prehistoric and Roman.’ Perhaps, 
in view of this much to be regretted loss, | may point out to our 
members how very desirable it is that such objects should not 
remain in private collections, but be intrusted to our museum, 
for it is constantly the case that by the death or removal of the 
owner the objects are dispersed, and their local value disappears. 

Although not in our immediate neighbourhood, a third hoard 
has been discovered in Surrey, and may be seen in the British 
Museum. This was found at Farley Heath, and was given to 
the Museum by Henry Drummond, Ksq., in 1858. It consists 
of ten pieces, and includes a perfect spear-head, and well-finished 
arrow-head, parts of several celts, one quite perfect, and an im- 
plement which might be a small pick. I do not know if it has 
been described. 

The hoard which I have brought to show you consists of nine 
pieces. It was found about a year ago by a labourer digging for 
flints in the chalk rubble of a dry chalk valley at Beddlestead 
Farm, near Chelsham. The two fine celts, Nos. 5 and 6, belong 
to Mr. Frank Churchill, of Warlingham, who has kindly lent 
them to our museum; and the other seven pieces were generously 
given me by Mr. McBay, of Beddlestead Farm, when I called to 
inquire about them. These will also be placed in the museum 
to make the hoard complete. 

No. 1 is a broken palstave, very similar to the one in the 
Wickham Park hoard, but in much less oxidised condition. With 
regard to this form, I extract the following from ‘ Ancient Bronze 
Implements’ :— 

‘The form of palstave so common in France and Germany, 
without stop ridge, and with the side wings hammered over so 
as to form a kind of semi-cylindrical socket, is rare in England. 
There is usually at the top of the blade a sort of dovetailed 
notch, which may possibly have been of service in hafting the 
tool. It originates, however, in there having been two runners, 
by which the metal was conducted into the mould, which, when 
broken off, left two projections at the top of the blade. These 
being hammered so as to round the external angles and flatten 
the ends, have come over towards each other, and made what was 
a notch with parallel sides into one which is dovetailed.”’ 

In the specimen before us this notch has been filed or ham- 
mered away. but there is a very slight trace of it left. The 
wings meet, but in the Wickham Park specimen they do not 
quite touch; the latter is also slightly bent in, and is 52 in. in 
length. 

«The upper part of a palstave of this character was found 
with socketed celts, &c., in the Hundred of Hoo, Kent. It has 
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been thought that this was cast hollow to receive a central 
prong, but the cavity is probably due to defective casting.”’ 

You will notice our specimen is also broken, apparently from 
the same cause, and has a similar cavity. It is 3 in. in length. 

No. 2 is the later form of socketed celt, but it is interesting to 
observe, moulded upon it as an ornament, the now useless 
wings of the palstave which remain as an ornamental survival. 
Above the wings is a pellet; in one of the Beddington celts there 
are two pellets between the wings. There is a probability that 
these pellets are also ornamental survivals representing the heads 
of nails driven through the palstave the more firmly to secure it 
to the hafting. It has occurred to me that the ornaments of 
both wings and pellets may originally have been produced in the 
socketed celts by the use of a winged, nailed palstave for making 
the matrix of the first mould. The edge of the blade is im- 
perfect, but bears traces of having been rubbed laterally upon a 
whetstone. The length of No. 2 is 44 in. 

No. 8.—This is a further development of the socketed celt. 
The wings and pellets have disappeared, and are succeeded by 
moulded horizontal lines round the socket. The edge of the 
blade is extended in width, but has suffered considerably in use, 
the part farthest from the handle being worn away, The socket 
is almost oval. The length of the celt is 3,4 in. 

No. 4 is a more massive celt, although shorter than No. 2, 
being 44 in. in length. The edge of the socket, which is almost 
square, is left much more unfinished where the metal was poured 
into the mould, but the tool has been hammered to a fine cutting 
edge, and has suffered httle or no wear. The ornamentation is 
more simple than in either No. 2 or No. 3, consisting merely of 
double lines round the socket above the top of the loop, which in 
both No. 2 and No. 4 is placed much higher upon the implement 
than in No. 8. This very closely resembles one in the Wickham 
hoard. JI have not yet compared them together, but they seem 
to be possibly from the same mould. 

No. 5 is also a massive implement, capable of being used with 
ereat effect. It is still more simply ornamented than No. 4, 
having a single line round it above the loop. The socket is 
~ almost quadrilateral, measuring 1,4 in. x 1,3,in. The edge of 
the blade has been sharpened by hammering, and shows the 
effect of use. It is 3,3, in. in length. Neither No. 4 nor No. 5 
appears to have suffered so much from corrosion as Nos. 2 and 8, 
and this makes it probable that the metal is somewhat different. 

The remaining objects are three cakes of copper, one of which 
shows that it was melted down in a circular vessel, and the 
lower half of a socketed celt. 

The hoard is evidently that of a founder who hid his scrap 
bronze and cakes, together with three second-hand and one new 
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celt. It is interesting to note that in both this and the Wickham 
hoard the oldest form—the palstave—is in both cases in a con- 
dition of scrap; while the later forms of socketed celts are some 
of them new, or almost new, implements ready for sale or barter. 

The weights of the cakes are respectively 173 0z., 10 0z., 64 0z.* 


151.—Report or tHE MeEteoroLocicaAL CommittEE, 1900. 


Prepared by the Hon. Sec., Francts Camppeu-Bayarp, 
F’.R.Met.Soe. 


(Read 19th February, 1901.) 


Tur same arrangements under which the daily rainfall of the 
district around Croydon has been observed and tabulated have 
been continued throughout the year 1900. The number of 
stations at the beginning of the year was 80, and this number 
was further increased to 82 in July by the addition of Worcester 
Park and Richmond, the observations of which are complete for 
the whole year. These additional complete observations, together 
with the complete observations for Chevening Park, Chelsham, 
Morden, and Clapham Park, will be found at the end of this 
Report. 

It is with very great regret that the Committee have to 
announce the closing of one station—Purley—by the discon- 
tinuance of the observations in January; and of two other 
stations by the removal of the observers—viz. Hayes Common 
and Keston (Bradfield). Two very old observers in the district 
have been removed by death—viz. Mr. Crowley, whose record 
commenced with the year 1871, and continued till the close of 
the year; and Mr. Devas, of Wimbledon, who began to record 
in January, 1854, and continued till the end of July, 1900. This 
record was completed by a neighbour, Mr. Penrose, till the end 
of the year. The station also of Warlmgham has changed hands 
during the year; and that of Burgh Heath, a monthly one, has 
suffered through the destruction of the gauge. These great 
losses will be replaced during the present year by new gauges at 
Wimbledon, Chelsham, Chevening Park, Morden, and Clapham 
Park. The gaps occasioned by the losses at Purley, Hayes Com- 
mon, and Keston have not yet been filled, and there is a large 
space unrepresented by any gauge east of Greenwich. The 


* Since the above paper was read, I find that there is a fine socketed 
celt from Guildford, Surrey, in the Norwich Museum. I have also obtained 
one from Riddlesdown, Croydon. 
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Committee venture to suggest that the Club should pass a vote 
of condolence with the families of the deceased observers ; and 
to the observers who have ceased recording, for their great 
services so ungrudgingly rendered in the past. 

Appendix I. to this Report contains a list of the observers, 
with particulars relating to the stations and gauges, and also the 
monthly tables of daily rainfall, of which a sufficient number have 
from month to month been pulled for the use of the Club. These 
printed tables contain the records of all observers, with the ex- 
ceptions already mentioned, reporting to the Committee. 

Appendix II. contains a record of all falls of rain of 1:00 in. 
and upwards, extracted from the monthly tables in Appendix I., 
and the records of the other stations at the end of this Report. 
It will be noticed that there is only one fall of 2:00 in., and that 
there are only six days with falls over 1 in. 

The Committee do not propose to discuss the rainfall of the 
past year beyond saying that it has been a dry year, and that the 
deficiency in the amount of rain is about 2°50 in. ‘The reason 
of this decision on their part is, that they think that the time has 
arrived at which a discussion of the observations on which so much 
money and toil have been expended may usefully be undertaken. 
Owing to want of time, this discussion cannot be exhaustive, but 
it seems desirable to make an attempt to deal with the problems 
that are revealed by the tables. 

To facilitate this, the mean monthly and annual rainfall for 
the ten years 1891-1900 of all the stations in the district report- 
ing to the Committee have been calculated, and is contained in 
Appendix III. This Appendix contains the records of forty-eight 
stations, and is believed to comprise the records of all stations 
in the district having this length of period, with the single ex- 
ception of Kew Observatory. Owing to certain gaps in the records 
of some of the stations, it has been necessary to have recourse to 
interpolation. This method has been adopted with respect to 
Keston, Hayes Common, Sutton, and South Norwood, but the 
gaps in each case amounted to but avery few months. Other 
records are comprised of the figures from two or more separate 
stations either under the same or a new observer. These changes 
have been duly notified from time to time in the printed tables, 
and nothing further need be said about them, except to say that 
no records have been conjoined where the stations are more than 
one mile apart. Slight differences may occur in the elevation of 
the conjoined stations above sea-level, but it does not appear 
probable that this slight difference materially affects the ten 
years’ average. The stations in Appendix III. have been ar- 
ranged. in accordance with their height above sea-level, and, 
where the stations are of the same height, in alphabetical order. 
This has been done on what seemed to be the well-founded 
assumption that rainfall up to a certain point—viz. about 1500 ft, 
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—inecreases with the elevation of the station above sea-level. 
That this assumption is incorrect a single glance at Appendix III. 
will show. Jf we take the annual rainfall, we at once see that 
our highest statlon—Knockholt—instead of standing first, stands 
fifth, the station with the highest rainfall being Caterham, which 
is 175 ft. lower, and tlie station with the second highest rainfall 
is no less than 465 ft. lower. Again, the station with the lowest 
rainfall is Battersea, 21 ft. above sea-level; the next station is 
Nunhead, which is no less than 155 ft. higher; and the third 
station is Deptford, which is 1 ft. lower. These few facts at once 
show that other considerations besides elevation enter into rain- 
fall statistics, and these are, the position of the gauge with 
reference to the country around. ‘To ascertain this, the only 
person capable of doing it accurately is the observer himself, if 
he would only take the trouble. He would be able to say whether 
the gauge was on the west or east side of rising ground, whether 
the rainfall is influenced by eddies occasioned by houses, hills, 
woods, &. All that the collector of statistics of rainfall, like 
your Committee, can do is to endeavour to form groups of neigh- 
bouring stations of the aspect of which he knows but little, and 
from the records of each group to form his judgment of what the 
rainfall of the districts represented by the groups is likely to be. 
If he is careful, his estimate of the average fall will not be far 
out, though he will of course have no means of judging as to 
what may be the fall of any particular year. 

With reference to the monthly rainfall, it will be noticed that 
without a single exception October, as is well known, is the 
wettest month of the year, and then in order, with but very few 
exceptions, come November, December, August, July, and Sep- 
tember. This arrangement of the last six months of the year is 
singular, for a very large number of persons would have said that 
July was the second wettest month, whereas it is the fifth, 
August being the fourth. The first six months of the year 
seem to arrange themselves in the following order, viz. January, 
the wettest; then February, June, March, May, and April. May 
and April seem to be the driest months of the year, April having 
the smallest rainfall. 

With reference to the seasonal rainfall, the percentages have 
been calculated of the stations with the largest and smallest 
rainfall, viz. Caterham and Battersea, and they are— 


| CATERHAM. | BatvERSEA. 


per cent. | per cent. 


Winter (Dec., Jan., Feb.) . . . | 27 | 23 
Spring (March, April, May). . | 17 | 16 
Summer (June, July, Aueust) . 24 | 27 


Autumn (Sept., Oct., Nov.) . . | 32 | 34 
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li we study these percentages, we see at once that practically 
the winter and summer rains are identical in volume, regard 
being had to differences created by height above sea-level ‘and 
position ; and, secondly, that the autumn rainfall is just about 
double the spring rainfall. 

It is much to be regretted that the limited time at the disposal 
of your Committee does not enable them to go into the problems 
which arise out of the tables more fully, but it is hoped that this 
will be undertaken at a future time. Probably this is an advantage, 
for the period covered by the tables is but short. 

In conclusion, the Committee desire to tender their thanks to 
those, six in number, who have so kindly sent donations to enable 
the Club to continue this useful organization, and also to the 
observers for their returns, and for the valuable notes which 
many of them contribute and which are most welcome. 


Creventnc Park, Sevenoaks, Kenr. 
Observer—C. Sutton. Gauge 5 in. in diameter. 


Height of gauge above ground, 1 ft. 
Height of station above sea-level, 860 ft. 


Nov. Dec. | Year. 


| 
IN. Neh Hi: LNG IN. 


2-04 | 2-95 | 3-64 | 31-08 


Jan. | Feb. ead | Apr. ear June | eee Aug. Sept, Oct. 


IN. 
1:58 


law. | om. | an. | 2 Ee IN. 
4-27 5-57 0-99 | 1:39 | Oe era 0-66 | 411 


FAIRCHILDES, CHELSHAM, SuRREY. 
Observer—-A. S. Danrett. Gauge 8 in. in diameter. 


Height of gauge above ground, 1 ft. 
Height of station above sea-level, 600 ft. 


Jan. | Feb. | Mar. | | Apr. | ey 


Ties ENG ou) IN | IN, INS 4) sane 6 |) IN: | TN etn x Tis ol a be 
3°63 | 5°63 | 0-93 | 102 | 14 | 2°92 LOD ZO 1:25, | 1:94 3-20 314. 29-00 


June/July Aug. [pope Oct Oct. Now. Dee. Se 


Manor Loper, Worcester Park, SuRREY. 
Observer—F’. D. Ourram. Gauge 5 in. in diameter. 


Height of gauge above ground, 1 ft. 9 in. 
Height of station above sea-level, 120 ft. 


Jan. | Feb. | Mar. | | Apr. Wey | oii esi ea ee Oct. | Nov. 


Dec. | Year. 
IN. | IN. | IN. | 
2°58 | 1:15 | 2°66 


ia 
ast 
IN. | 


ENG Se POEN.. | IN. | IN. |) IN, | 
0-52 1-70. BE he 


2°70 | 3°82 | 0°92 0-78 | 0:99 
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THe Terrace GARDENS, RicnoMonp, SURREY. 
Observer—J. H. Brizrtry. Gauge 8 in. in diameter. 


Height of gauge above ground, 1 ft. 6 in. 
Height of station above sea-level, 109 ft. 


Jan.| Feb. | Mar.| Apr. | May REO Aug. Sept. Oct. | Nov.| Dee. | Year. 


DNV ENG PLN || Net ecNe ise GENe 
2°63 .| 1-97 | 1-93 | 1:40 | 1°39 | 1°83 


EN2 0} UN: |) UNts UNG se UN eeetNe IN. 
1:00 | 1:92 | 2:08 | 2:01 | 2:03 | 2:38 [21-74 


SteeL Hawes, Morpen, Surrey. 
Observer—Miss R. Hames. Gauge 5 in. in diameter. 


Height of gauge above ground, 5 ft. 2 in. 
Height of station above sea-level, 100 ft. 


Jan. | Feb. | | Mar. | Apr. | May | June Suly | Aug. Ba Oct. | Nov. | Dec. | Year. 
PERSE OO Bic HS PRE B | saeab f 2 erat 

EN) ||ENA | ENE | IN. | TNs] Ne al LNT 
3:37 4:80 0-94 1:03 | aoe 1:21 9-43 | 0-73 | 1-66 | 1-90 | 2-09 24-19 


No. 82, New Park Roap, CuarHam Park, SuRREY. 
Observer—D. W. Horner. Gauge 5 in. in diameter. 


Height of gauge above ground, 1 ft. 3 in. 
Height of station above sea-level, 128 ft. 


Jan. ce cba Mies Mar. 2| Apr. 


May | June | uly Aug. Sept. ; Oct. Nov. ae Year. 


IN. | IN. lan. | an. | an. | IN. 
0-59) O85 | 222 141 | 406 | 0-59 


IN. 
ed 


IN. 
1°85 


IN. IN. 
1:96 | 22:18 


ENce | IN. |UeUNG 
2:23 | 4:12 | 0°85 | 


25 


og aes 
No. STATIONS. OBSERVERS. eos | Pos 
S@| o29 
QO) Ss 
fe IN. |FT. IN. 
Abinger (The Hall) ............ The Lord Farrer ....| 8 | 2 0 
Abinger (The Rectory).......... Miss Brodie-Hall....| 5) 1 0 
Dorking (Denbies).............- J. Beesley. scares ots 5|0 6 
Redhill (Oxford Road) .......... Wo Ho Byndall...% 2. Shik e0 
5 | Nutfield (The Priory) .......... JMO TAG Ri edicabr ter Si plea 
Nutfield (The Priory) 2nd gauge| J. Moffatt .......... ‘) Lab 
Buckland (Hartswood) ........ R. W. Clutton ...... 511 04 
Reigate (The Briars) .......... Mrs. Barclay........ Dial x0 
Reigate Hill (Nutwood Lodge)..| H. EK. Gurney ...... oul Dead 
10 | Upper Gatton (Upper Gatton Park)| F. Druce .......... 5/1 0 
Merstham (Rockshaw).......... AWenGardiner..5 <4). 5/1 0 
Harp’s Oak Cottage ............ WC Grant As... 5/1 0 
Chipstead (Shabden Park) ...... SOLEL RT ery oi aera are Bye 
Chaidon (The Rectory) ........ Rev. G. E. Belcher ..; 5/1 0 
15 | Caterham (Metropolitan Asylum)| G. S. Elliott, M.D. ..| 5|1 0 
Westerham (Hill. Estate)........ Vis NEGT RIS csetehe sont Sicko 5/1 0 
Westerham (The Town) ........ IV | (NUOREIS!. tcf 2 s0a00- 5|}1 0 
Knockholt Beeches (Field Gauge)| W. Morris.......... 5|1 0 
Knockholt Beeches (Tower Gauge)| W. Morris.......... 5 | 24 6 
20 | Sevenoaks (St. Johns Hill)...... W. W. Wagstaffe ....| 5/1 10 
Warlingham (The Vicarage) ....| Rev. F. R. Marriott..| 5|1 0 
Coulsdon (The Grange) ........ Wide SunI@ier tier acd Sy ed eee 
Kenley (Hazelea) .............-- Mrs. Carr-Dyer ....| 5/1 0 
Purley (Tudor Cottages) ........ Jeu Bonwiclaer. wh ast. i dO 
Burgh Heath (Sutton Water Co.)| J. D. Grant ........ Gye pe Wau 8 
Leatherhead (Downside) ........ Ad Mates eGo save oy ee) 
D7 Abernon- Chase. ....si.% ene ss Sir W. Vincent, Bart. ‘Sidi Cee) 
Oxshott (Beverstone) .......... AV]. ERS SDImes isd .)e sisi oe 5/1 0 
Banstead (The Larches)........ Rev. .C.. J. ‘Laylor...2) +8) |21 0 
30 | Sutton (Sutton Water Co.) ...... dD; Grant air. ...12 5) | 2 701) 
Wallington (Maldon Road)...... F. Campbell-Bayard 5A Ay 
Beddington (Riverside) .......- S. Restron .......' ards <0 
Waddon (Waddon House) ...... PuCrowley- s25.-... oe a0 
Croydon (Brimstone Barn) ...... Croydon Corporation| 5/1 0 
35 | Croydon (Waddon New Road)....| Croydon Corporation| 5|1 0 
Croydon (Duppas House) ...... Baldwin Latham....| 8/1 0 
5rd 0 
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CROYDON MICROSCOPICAL AND NATURAL HISTORY CLUB 


(Meteorological Sub-Commuattee. ) 


Croydon (Whitgift) ............ A. E. Watson ..... ° 


Height of 
Statn. ab. 
Sea-level. 


4 


320 


3g 2238/2323 
No. STATIONS. OBSERVERS. @ 2 Js 3 Das 
= : ox oaas 
Nos no | io} ec] 3 
IN. FT. IN.| FT. 

Croydon (Woburn Road)........ M. L. Craven ...... ey ale. Tbs ales 
Croydon (Windmill Road) ...... A’ Malden’... ci. e3 oo} E96.) 174 

40 | Croydon (Park Hill Rise) ...... H. FP. Parsons, M.D;): 50) 0) 19250 
Addington Hills (The Reservoir)..| Croydon Corporation| 8 | 0 9 | 473 
Addington (Park Farm) ........ Wo Whalley. cs. ss 5/1 0] 268 
Addington (Pumping Station)....| Croydon Corporation| 8/1 0 | 331 
West Wickham (Wickham Court)! Sir J. F. Lennard, Bt} 5 | 1 2 | 300 

45 | Hayes Common (The Warren) ..| Miss Akers ........ 5; 1 0 | 296 
Keston (Bradfield) ............ AV ET ey ciao oe eyeveletare 5|1 0 | 350 
Farnborough (Feniton) ........ Miss) Percy) ii-ats crise 5/1 0/| 376 
Orpington (Kent Water Co.) sl NVc a VUORTIS ereretei ane rane o|1 0} 220 
Farningham Hill (Hill House) ..| A. J. Waring ...... 5 | 38 0} 300 

50 | Southfleet (Kent Water Co.) ....| W. Morris .......... all dbs (Oba ey 
Chislehurst (Hawkwood) ...... Miss Edlmann...... D ||, LaOn e300 
Bickley (The High Field) ...... J. Batleni secre semis Deeg 295 
Bromley (The Palace) .......... Coles (Child) ose). OF | On e187 
Bromley Common (Elmfield) ....| Rev. J.P. Faunthorpe} 5 | 0 9 | 240 

55 | Beckenham (Oakwood Avenue) ..| H. Dolling-Smith 5/1 0] 184 
South Norwood (Apsley Road) ..| W. H. Cullis........ 5 | 1 0} 125 
Thornton Heath (Thornton Road).| A. Wright .......... 8 | 0 10 | 120 
Wimbledon (Sewage Works) ....| C. H. Cooper ...... 5) 2 05) °58 
Wimbledon (Mount Ararat) RDG vasianersiciveterers 12; 3 0} 157 

60 | Raynes Park (Pumping Station)..| C. H. Cooper ...... 6.) 20s 47 
New Malden (Sewage Works) ....| T. V. H. Davison....| 5|1 0| 45 
Esher (Sewage Works).......... A. J. Henderson ....| 5/1 0] 40 
West Molesey (Chelsea W. Co.)..| R. Hack............ 5/1 0; 32 
Surbiton (Seething Wells) ...... Ee ELaGls, saison vere 10;0 6| 25 

65 | Kingston (Sewage Works) ...... LESIONS Sob an0 50 5) Te Diaes 25 
Richmond (Ormond Lodge) Js illo ttteretenct ate > | OF 9m) vol 
Putney Heath (The Reservoirs)..| R. Hack............ 5 |1 0] 180 
Wandsworth Com. (Patten Road).}| F. J. Brodie ........ 5|1 0 | 100 
Streatham (Woodfield Avenue)...| F. Jordan .......... Ss O20 

70 | West Norwood (Thornlaw Road)..} W. Marriott ........ 5:| 1° 0 |-220 
Up. Norwood (Dulwich-wood Park)| J. P. Caldicott ...... 5 | 1-2.) 276 
Sydenham (Newlands Park) ....] O. Jepson, M.D. ....| 5|1 0 | 136 
Forest Hill (Dartmouth Road) ...| L. W. F. Behrens 5|1 0 220 
Forest Hill (S. & V. Water Co.)..| J. W. Restler ..,...) 5 | 1 0] 344 

75 | Sidcup (Hatherley Road) ...... Lionel Burrell, M.D. | 5 |1 2 | 160 
Wilmington (Kent Water Co.)....| W. Morris.......... DAL One 
Dartford (West Hill House) .| Lieut-Col.C. N. Kidd| 5 | 1 3 100 
Eltham (High Street) .......... IW.cw Miorrisite sm cpisrcet: 5 | 1 0| 245 
Greenwich (Royal Observatory)..| Astronomer Royal ..| 8 | 0 5 | 155 

80 | Deptford (Kent Water Co.) ...... Wi: Morris: ascent 5° | ebO ei 20 
Nunhead (S. & V. Water Co.)....| J. W. Restler ...... 5|4 0] 176 
Brixton (Acre Lane)............ B Gaster’) ceccteniciers 8b On iad 
Battersea (S. & V. Water Co.) ...| J. W. Restler ...... 5:| 3. O | 21 


J. W. Restler 
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APPENDIX. II. 
Falls of 1:00 in. and upwards. 


January 6TH. — Dorking (Denbies) 1°30 in.; Abinger (The 
Hall) 1:20 in.; Abinger (Rectory) 1:09 in. 

Fepruary 2np. — Sanderstead 1°36 in.; Croydon (Waddon 
New Road) 1:09 in.; Chipstead 1:04 in.; Caterham 1:02 in. ; 
Streatham and West Norwood 1:01 in. 

Frpruary 131a.—Upper Gatton 1:04 in. 

Fesruary 151e.—Morden 2:25in.; Abinger (The Hall) 1:52in. ; 
Dorking (Denbies) 1:39 in. ; Abinger (Rectory) 1:35 in.; D’Aber- 
non Chase 1:30 in.; Warlingham 1°24 in.; Leatherhead 1:22 in.; 
Chipstead 1:21 in.; Banstead 1:16 in.; Addington (Park Farm) 
1:15 in.; Croydon (Waddon New Road) 1:08 in.; Croydon 
(Whitgift) 1:06 in.; Caterham, Westerham (Hill state), and 
Kenley 1:04 in.; Croydon (Woburn Road) 1:08 in.; Upper Gat- 
ton 1:01 in.; Beddington 1:00 in. 

Auveust 17rx. — Streatham 1°89 in.; Clapham Park 1°50 in. ; 
Wallington 1°10 in. 

Aveust 20rH.—Chevening Park 1:09 in. 
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